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Table 5 :  Preliminary RFI/RI Workplan for Previously Identified 
Inactive S i t e s  

Operable Unit 8-700 Area 

SITE =m=D 

118.1 Multiple Solvent Sp i l l s  W e s t  1. 
118.2 of Building 730 and in  the 

South End of Building 776 

2. 

0 '  

Radiological Measuring System (ARMS) 
survey which documented t h e  elevated 
gama-radiation exposure rates fo r  sites 
118.1 and 118.2. 

CQnplete a real time soil gas analysis 
over the en t i r e  area of s i t e  118.1 and 
118.2 using 25 and 30 foot  grid 
intervals,  respectively. The soil gas 
analysis sha l l  u t i l i z e  a portable GC. 
The detection limits f o r  t he  following 
cmpounds shall be p ropsed  i n  the 
Workplan. The soil gas survey shall 
analyze f o r  the vo la t i l e s  1,1,1 TCA, 
benzene, carbon tetrachloride,  methylethyl 
ketone, dichlorawthane, FCE, a d  X E .  
The analysis shall note analytical peaks 
for c- not cal ibrated f o r  on the 
GC. Soil cores shall be taken a t  the 
location of the soil gas analysis on a 
random basis every 25 soil gas survey 
locations t o  verify the presence or 
mn-presence of volatiles at  the 
specific location. Transects of each 
si te shall also be c w r u c t e d  
longitudinally through each site. Four 
boreholes shall be constructed 
transecting si te 118.1 and tw boreholes 
shall be constructed to transect s i t e  
118.2. Prior to drilling each borehole, 
2" soil d a c e  scrapes shall be 
collected and analyzed f o r  total 
plutonium, tritium, total uranium, gross 
alpha and gross beta. 
boreholes shall be d r i l l e d  three feet 
into weathered bedrock. Canposite 
samples shall be taken from each tw 
foot interval and shall be analyzed 
for HSL vo la t i l e s  u t i l b i n g  calibrated 
Gc/Ms. 

The soil 

t(0rlrPlan i n  
accordance with 
section VI. of 
the Statement of 
Work. Sutmit the 
Phase I RFI/Iu 
Rkport in 
accordance with 
t h e  schedules i n  
Table 6 of the 
SCM. This RFI/RI 
Report w i l l  
include a l l  data 
collected as a 
result of and 
required by t h i s  
preliminary 
wxkplan for  this 
group of sites. 

Submit the results of the Aerial 1. Sutmit an RFI/RI 

~ ~~ ~ A 
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Table 5: Preliminary RFI/RI Workplan for Previous ly  Identified 
Inactive S i t e s  

SITE wmm 

123.1 Valve Vault 7 and 1. 
123.2 W e s t  of Bldg. 707 

2 .  

125 Holding Tank 

r 

3. 

S u b i  t the report (s 1 documenting the 
radimetr ic  survey conducted from 
1975 - 1983. 

Conduct a radiation surpep using a G-M 
shielded pancake detector and side-  
shielded FIDLER of sites 123.1 and 
123.2. The survey method shall be 
proposed within the Workplan for this  
OU. I f  "hotspots" are  detected the grid 
must be tightened to  locate the source 
of the radiation. 

Conduct a soi l  sampling survey of the 
areas affected by site's 123.1 & 123.2. 
Four soil bores w i l l  be placed around each 
vault associated with s i t e  123, and shall 
be dr i l led to a depth 10 feet below the 
bottom of each vault. 
shall be cornposited to define each 2 foot 
interval of soil and analyzed for HSL 
volati les.  
cauposited t o  define six foot intervals, 
and w l l l  be analyzed for nitrates,  
f lourides, beryllium, total uranium, 
to ta l  plutonium, gross a l p h a ,  and gross 
beta. 

Soil samples 

Soil samples shall also be 

1. Submit the report(s1 documenting the 
radiometric survey conducted fran 
1975 - 1983. 

2. Conduct a radiation survey using a G M  
shielded pancake detector and side- 
shielded FIDLER of site 125. 
I f  t h e  releases occurred 
af ter  surfacing was i n  place, then 
the survey s b d d  be d u c t e d  w i t h o u t  
ramving t h e  surfacing. 
was placed af te r  the s p i l l s  occurred, 

I f  the surfacing 
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Table 5: Preliminary RFI/RI Workplan for  Previously Identified 
Inactive S i t e s  

SITE - 
125 (cont'd) then t h e  top 2" of t h e  soil surface 

shall be sampled and analyzed for 
radiation prior to d r i l l i n g  the boreholes. 
The survey shall be conducted 

a l l  areas affected by s i te  125. 
I f  "hotspots" are detected, the grid 
must be tightened to locate the source 
of t h e  radiation. 

using 10 foot grids and w i l l  Carer 

3.  Conduct a soil sampling surrrey of the 
areas affected by sites 125. 
So i l  bores w i l l  be placed 
around each tank associated with s i t e  
125 and w i l l  be dr i l led  to a depth 10 
feet belaw the bottom of each tank. The 
soil samples shall be campasited to define 
each 2 foot interval  and w i l l  be analyzed 
for HSL m l a t i l e s .  I n  addition, the 
soils shall be cornposited to represent 
s i x  foot intervals and shall be analyzed 
for n i t r a t e s ,  total americium, beryllium, 
t o t a l  uranium, total plutonium, gross alpha 
and gross beta. I n  addition to the soil 
bores, Surface scrapes 2 inches  deep w i l l  
be taken a t  the same location as the soil 
brings and analyzed f o r  the same 
consti tuents as required for the soil 
boring camposites. 
boreholes shall be canpleted as dovn- 
gradient alluvial nrmitoring wells. The 
locat ion and number of these wells shall 
be propused in the RFlntI workplan to be 
subPitted in accordance with section I.B.9. 
of t h e  Statement of work. These wells 
s h a l l  be sampled imnedlately upon completion 
and quarterly thereafter.  Groundwater 
samples sha l l  be analyzed for total  n i t ra te ,  
HSL volatiles, gross alpha,  gross beta, 
t o t a l  plutonium, total uranium, tritium 
and HSL metals. 

A t  least tw of the 

126.1 Out-of-Service Process 1. Determine and document the types of 
126.2 Waste Tanks wastes stored In these tanks during 

use. 
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Table 5: Preliminary WI/M Workplan f o r  Frwious ly  Ident i f ied  
Inactive S i t e s  

SITE - 
126 cont'd 2 .  Conduct a soil sampling survey of the 

areas af fec ted  by sites 126.1 and 126.2. 
One soil bore w i l l  be placed downgradient 
of each tank associated with s i t e  
126 and w i l l  be d r i l l e d  to a depth 10 
f e e t  below t h e  bttun of each tank. The 
soil samples shall be cQPposited to def ine  
each 2 foot interval and w i l l  be analyzed 
fo r  HSL volatiles. I n  addi t ion,  the  
soils shall be cornposited to represent 
six foot  i n t e r v a l s  and shall be analyzed 
fo r  n i t r a t e s ,  total americium, beryllium, 
total uranium, total plutonium, gross alpha 
and gross beta. I n  addi t ion  to the  soil 
bores, sur face  scrapes 2 inches deep w i l l  
be taken a t  t h e  Same locat ion as the  soil 
borings a d  analyzed f o r  the same 
cons t i tuents  as required for t h e  soil 
boring camposites. The arxt downgradient 
borehole shall be canpleted as a d m -  
gradient alluvial mitoring w e l l .  The 
location of  t h i s  w e l i  shall be 
proposed in t h e  RFI/RI Workplan to be 
submitted i n  accordance with sect ion I.B.9. 
of the  Statement of Work. This w e l l  shall 
be sampled imnediately upon completion 
and quar te r ly  the rea f t e r .  Groundwater 
samples shall be analyzed for t o t a l  n i t r a t e ,  
HSL volatiles, gross alpha, gross beta ,  
total plutonium, total uranium, tritium 
and HSL metals. I n i t 5 a l  results of t h e  
gmunduater sampling and analysis shall be 
subi t ted  wi th  t h e  PSC report for t h i s  
group of sites. 

127 law Level Radioactive 
Waste Leak 

1. Conduct a r ad ia t ion  survey using a G-M 
shielded pancake de tec tor  and side- 
shielded MDLFB of s i te  127. The survey 
shall be conducted using 10 foot grids 
and w i l l  cover t h e  e n t i r e  area affected 
by s i te  127. I f  "hotspots" a r e  detected, 
the  g r id  must be tightened to locate t h e  
source of t h e  rad ia t ion .  
has been placed over the  soils affected 

I f  surfacing 
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Table 5: Preliminary RFIIRI Workplan for Previously Ident i f  led 
Inactive S i t e s  

127 cont’d 

2 .  

132 Radioactive Site n4 - 700 1. 

1. 

2 .  

135 Cooling Tower Blowdown 

,y releases from t h i s  site, 2” surface 
icrapes w i l l  be taken prior to 
:onstructing the  required boreholes for 
chis s i t e .  

bnduct a soil sampling survey of t h e  
seas affected by s i te  127. 
soil brings 20 feet apart within t h e  
boundaries of the  site. Collect a 2“ 
surface scrape of the  soils before 
constructing the  soil b r i n g s .  The 
d a c e  scrape sample shall be analyzed 
for total plutonium, total uranium, 
gross alpha, grcxss beta, RSL 
metals and total ni t ra te .  The soil 
b r i n g s  w i l l  extend to 10 fee t  below t he  
pipe invert carrying low level waste 
between 995 and 774 or three fee t  i n t o  
weathered bedrock, whichever is greater. 
The soil samples will be canposited to  
represent each 2 foot increment of depth 
and w i l l  be analyzed fo r  total plutonium, 
total uranium, gross alpha9 gross beta, 
and total n i t r a t e .  

Place 5 

Canduct a soil sampling survey of the  
areas affected by s i t e  132. 
Soil bores w i l l  be placed around 
each tank associated with si te 132 
and w i l l  be dr i l l ed  to a depth 10 fee t  
belaw the  bottcm of each tank or 3 feet  
into weathered bedrock, whichever is 
greater. 
camposited to define each six foot 
interval and w i l l  be analyzed 
f o r  total americium, total berylllttm, 
total uranium,  total plutonium, total alpha 
and total beta. 

The soil samples shall be 

Verify the location of s i t e  135 as either 
no r th  or south of building 374. 

Conduct a soil sampling swnrey of si te  
135 u t i l i z ing  soil k i n g s  d r i l l e d  to 
a depth of 6 feet .  Borings w i l l  be 
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Table 5 :  Preliminary RM/N Workplan fo r  P r e v i o u s l y  Identified 
Inactive S i t e s  

SITE REQUIRLD 

135 cont'd 

137 Cooling Tower Blowdarn 
Building 774 

Cooling Tower Blowdm 
Building 779 

139;l Caustic/Acid S p i l l s  
139.2 

144 Sewer Line Break 

placed on 50 foot centers .  Samples w i l l  
be cornposited to represent 2 foot 
intervals and w i l l  be analyzed for total 
chromium. A 2 inch surface scrape w i l l  
be taken p r io r  to drill- a t  each grid 
location and w i l l  be analyzed fo r  total 
C h t a p i U l l .  

1. Conduct a soil sampling survey of s i t e  
137 u t i l i z i n g  soil brings dri l led six 
feet  deep. 
on 50 foot centers. Samples w i l l  
be ccmposited to represent 2 foot 
intervals and w i l l  be analyzed for total  
chromium. A 2 inch d a c e  scrape 
will be taken prior to d r i l l i n g  a t  
each grid location and w i l l  be analyzed 
fo r  total chromium. 

brings w i l l  be placed 

1. Conduct a soil sampling survey of s i t e  
138 ut i l iz ing soil brings drilled to 
a depth of 6 f e e t .  
placed on 25 foot centers. 
be cornposited to represent 2 foot 
intervals and w i l l  be analyzed for 
total chromium. A 2' Surface 
scrape w i l l  be taken prior to dr i l l ing 
a t  each gr id  location and w i l l  be analyzed 
for to t a l  chranium. 

Sorings w i l l  be 
Samples w i l l  

1. Collect soil samples frun t h e  top six 
inches of soil at sites 139.1 and 139.2. 
These samples s h a l l  be taken frcrm soils 
direct ly  surrounding the s a u c e  tanks 
and fran soils a f fec t ed  by the sites. 
The soils affected by sites 139.1 and 
139.2 w i l l  be sampled using 2f foot 
grids and shall be analyzed for sodium, 
potassium, and f luo r ide .  

1. SutmLt t h e  report(s1 documenting the  
radiunetric survey d u c t e d  fran 
1975 - 1983. 

2 .  Conduct a radiat ion survey using a G-M 
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Table 5 :  Preliminary RFIIRI Workplan f o r  Previously Identified 
Inactive S i t e s  

SITE REQUIRED 

144 cont 'd 

3.  

shielded pancake detector and side- 
shielded FIDLER of the areas 
affected by s i te  1 4 4 .  
shall be conducted using 10 foot grids 
and w i l l  cover a l l  areas affected by 
s i t e  144 including t h e  h i l l s i d e  referred 
to in the  CEARP Phase I: Installation 
Assessment, Rocky Fla t s  Plant. I f  
"hotspots" a r e  detected,  the grid must 
be tightened to locate  the source of the  
radiation. 

The survey 

Conduct a soil sampling survey of a l l  
areas affected by s i t e  144 including the 
hi l ls ide 500 f ee t  north, uti l izing 
surface soil scrapings collected at  
"hotspot" locations identified through 
the radiation survey and prior to 
construction of each borehole. T w  
boreholes shall be located adjacent 
to t h e  sewer l i n e  and shall be drilled 
t o  5 f ee t  below the  invert of the pipe 
or three feet  i n t o  weathered bedrock, 
whichever is deeper. Four boreholes 
shall  be located on t he  affected 
h i l l s ide  and shall be dr i l l ed  
three feet in to  weathered bedrock. The 
soil cores s h a l l  be cornposited to 
represent 2 f ee t  of soil and analyzed 
for total plutonium, total americium, 
beryllium, total chromium, tritium, 
total n i t r a t e ,  uranium 2331234, 
uranium 235, uranium 238, grass alpha, 
gross beta, HSL metals, and total su l f a t e .  

146.1 
146.2 radianetric survey conducted from 

146.4 
146.5 2 .  Verify the location of these tanks. 
146.6 

Concrete Process Waste Tanks 1. Submit the report(s) documenting the 

146.3 1975 - 1983. 

3. Conduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDLER of t h e  areas 
affect4 by s i te  146. The survey 
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Table 5 :  Preliminary RFI/FU Workplan for Previously Identified 
Inactive S i t e s  

A 

SITE REQlTIRED 

146 cont'd 

149 Effluent Pipe 

shall be conducted using 10 f o o t  g r i d s  
and w i l l  m e r  a l l  areas affected by 
s i t e  146 including the road and ground 
surfaces affected by the overflows of 
these tanks. 
surfacing exists over affected soils, 
the  surface soils w i l l  be sampled prior 
to constructing the required boreholes. 
If "hotspots" are  detected, 
the grid must be tightened to locate the 
source of the radiation. 

If concrete or asphalt 

4.  Canduct a soil sampling survey of a l l  
areas affected by s i t e  146 including the 
areas affected by the tank overflows, 
uti l izing surface soil scrapings to  
a depth of 2 inches and soil cores 
cornposited to represent each 2 feet of 
soil. The boreholes w i l l  be dri l led to a 
depth of 10 feet below the tank inverts 
or to below the b t t a m  of t h e  building: 
whichever is required to assess the 
contamination of the soils related to 
this  s i t e .  The location of six 
boreholes shall be proposed in  the 
Workplan after verifying the locat ion 
of these tanks. For three of the six 
boreholes, the core samples shall 
be camposited t o  represent tw foot 
intervals. These w foot camposites 
shall be analyzed for  iIsL volatiles and 
€EL sa-volatiles. For a l l  SIX boreholes 
the soils shall be camposited to represent 
six foot  intervals. 
and surface scrapes shall be analyzed 
for total plutonium, to ta l  americium, 
beryllium, total  chromium, tritium, 
total  n i t ra te ,  uranium 2331234, 
uranium 235, uranium 238, gross alpha. 
gross beta, total sodium, to ta l  sulfate 
and HSL uetals. 

The borehole composites 

1. Subnit the report(s) documenting the 
radiunetric survey conducted from 
1975 - 1983 and any cleanup activit ies 

Page 26 of 56 



I 

Table 5: PrelimiMry RFI/RI. Workplan for Previously Identified 
Inactive S i t e s  

149 cont 'd 

2 .  

3. 

for t h i s  si te.  

Submit a l l  soil survey information 
pertinent to t h i s  s i te  a q u i r d  during 
the investigations of the solar ponds. 

Conduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDDLER of the  areas 
affected by s i te  149. 
shall be conducted using 10 foot grids 
and w i l l  cuver a l l  areas affected by 
s i te  149 including the ground 
surfaces affected by the leakeg- of 
t h i s  l ine .  
surfacing exists Over affected soils, 
the surface soils shall be sampled prior  
to construcfng the boreholes required 
for t h i s  site. I f  "hotspots" are 
detected, the grid must be tightened 
to locate the source of t h e  radiation. 

The survey 

If concrete or asphalt 

4. Conduct a soil sampling surpey of the 
soils affected by s i te  149 u t i l i z ing  
cores dr i l led to a depth of 5 feet below 
the invert of the waste l ine(s )  which 
resulted in the release a t  t h i s  s i t e  or 
three feet in to  weathered bedrock, 
uhichever is greater. Eleven boreholes 
shall be located on 50' centers along 
the  downgradient side of the  effluent 
pipe. The soil core samples shall be 
Eanposited to represent 2 feet of soil. 
The tm foot roarposite core samples w i l l  
be analyzed for  HSL volatiles. The soil 
cores shall also be composited to 
represent six foot intervals .  The six 
foot cores and the surface scrapes shall 
be analyzed for total plutontm, total 
americium, beryllium, total chromium, 
tritium, total n i t r a t e ,  uranium 2331234, 
uranium 235, uranium 238, gross alpha,  
gross beta, and HSL metals. 
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Table 5: Preliminary RFI/RI Workplan for  Yreviously Identified 
Inactive S i t e s  

SITE 

150 
150.1 
150.2 
150.3 
150.4 
150.5 
150.6 
150.7 
150.8 

Radioactive Liquid Leaks 1. 
North of Bldg. 771, W e s t  
of Bldg. 771, Between Bldgs. 
771 and 7 7 4 ,  East of Bldg. 

South of Bldg. 779, Sarth 
of Bldg. 776, Northeast of 
Bldg. 779 

750, W e s t  of Bldg. 707, 

2 .  

3. 

Submit t h e  report(s1 documenting the 
radimetric survey conducted from 
1975 - 1983 and any cleanup a c t i v i t i e s  
for these sites. 

Conduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDLER of the areas 
affected by site 150. 
shall  be conducted using 25 foot gr ids  
and w i l l  cover a l l  areas affected by 
s i t e  150 including t h e  gmund 
surfaces affected by rum and spi l lage.  
I f  surfacing exists over affected soils, 
surface samples shall be taken p r i o r  t o  
constructing the boreholes required for  
th i s  s i t e .  If  "hotspots" a r e  detected, 
the grid must be tightened to locate  the 
source of t h e  radiation. 

The survey 

Conduct a soil sampling survey of a l l  
areas affected by site 3.50 u t i l i z i n g  
surface soil scrapings to a depth of 
2" and soil cores d r i l l e d  three fee t  
into weathered bedrock. Soil cores 
shall be composited to represent tw foot 
intervals and shall be analyzed f o r  HSL 
volati les.  Soil  axes shall a l s o  be 
composited to represent six foot 
intervals. The six foot soil core 
ccmposites and the 2" surface scrapes 
for a l l  boreholes shall  be analyzed 
for  total  plutoniun, total americium, 
beryllium, total cbranium, tritium, 
total  n i t ra te ,  uranium 2331234 , 
uranium 235, uranium 238, gross alpha, 
gross beta, to ta l  sodium. t o t a l  su l fa te  
and HSL metals. Nine boreholes 
constructed on 50'centers s h a l l  be 
located t o  transect s i te  150.1. Twenty 
boreholes constructed on 50' centers 
shall be located to transect s i t e  150.2. 
R u  rows of three boreholes shall be 
constructed to characterize s i te  150.3. 
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Table 5 :  Preliminary RFIIRI Workplan for R e p i o u s l y  Identified 
Inactive S i t e s  

SITE RnQuTRED 
g 

150 cont'd 

151 Fuel O i l  Leak 

' 0  
1. 

159 Radioactive Site-Bldg. 559 1. 

2. 

Tm rows of four boreholes sha l l  be 
constructed t o  characterize s i t e  150.4. 
Ten kebles amstructed on 75' centers 
shall be located to transect s i te  150.5. 
T w  rcHs of four boretdes shall be 
constructed to characterize s i t e  150.6. 
Ten borebles constructed on 50' 
centers shall  be located to transect 
site W . 7 .  Three b0re)nles constructed - 
on 40' centers shall be located to  
transect s i t e  150.8. The surface and 
core samples w i l l  also be collected 
fmm "hotspots" located during the 
radianetric w e y .  

Canplete a real time soil gas analysis 
over the entire area of s i te  151 using 
10 foot grid interpals. 
analysis w i l l  u t i l i z e  a portable GC. The 
detection limits for the following campounds 
shal l  be proposed in the workplan. The 
soil gas survey w i l l  analyze for the volati les 
benzene, toluene and xylene. The analysis w i l l  
note analytical peaks for compounds mt 
calibrated for on the OC. 
shall be m t r u c t e d  to characterize the soils 
on a l l  sides of the fue l  oil tank. The bo rh le s  
shall be dril led to  a depth f ive feet below 
the bottau of the tank or three into 
weatered bedrock, whichever is deeper. 
Composite samples shall be taken frun 
every 2 foot interval aad analyzed for 
HSL volatiles u t i l i z ing  calibrated GC/MS. 

The soil gas 

Four boreholes 

Subarit the report(s) documenting the 
radicmetric survey coducted fran 
1975 - 1983 and any cleanup activit ies 
for t h i s  s i te .  

Conduct a radiation sunrey using a CM 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by site 159. 
conducted using 10 f a x  grids and w i l l  
cover a l l  the areas affected by s i t e  159. 

The surpey shall be 
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Table 5 :  Preliminary RFIIRI Workplan fo r  P r e v i o u s l y  Identified 
Inactive S i t e s  

SITE REQvnm, 

159 cnnt'd I f  "hotspots" are detested,  the gr id  
llllst be tightened to located the source 
of the radiation. 

3. Conduct a soil sampling survey of the 
soils affected by site 159 uti l iz ing 
cores d r i l l e d  to a depth of 5 feet below 
the invert of the waste l i n e ( s )  or three 
feet  i n to  weathered bedrock, whichever 
is deeper. Borehole core samples w i l l  
be capos i t ed  to represent 2 feet  of 
soil. The two foot cuqiosites shall 
be analyzed f o r  HSL &tiles. Borehole 
core samples shall also be compwited to 
represent six foot i n t e rva l s  of soil. 
The 2" surface scrapes and the six f a t  
composites shall be analyzed for total 

total chfomim, tritium, total n i t r a t e ,  
uranium 2331234, uranium 235, uranium 238, 
gross a lpha ,  gross beta, and EEL metals. 
l'b inch surface scrapes sha l l  be sampled 
prior to constructing a l l  boreholes and 
where surfacing exists to prevent the 
radiation survey. 

plutonium, total americium, beryllium, 

163.1 Radioactive Sites a3: 1. Suhnit t h e  reportts) documenting the 
163.2 Wash Area and radiometric surpey d u c t e d  fran 

Buried Slab 1975 - 1983 and any cleanup ac t iv i t i e s  

2. Investigate and determdne the nature 
of t h e  soillsoF1 molpds north of 163.1 
and east of 163.2 which are identified 
i n  the 1969 and 1971 aerial pbtographs. 

3. Conduct a radiation survey using a C-M 
shielded pancake detector a d  side- 
shielded FIDLER of the areas affected 
by si te 163.1. The survey shall be 
conducted using 25 foot grids and 
shall cover a l l  areas affected by 
site 163.1. 
affected soils, t he  2' surface samples 
shal l  be taken prior to construction of 
the required boreholes. I f  "hotspots" 

If surfacing exists Over 
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Table 5 :  preliminary RFWRJ Workplan for Previously Identified 
Inactive Sites 

SITE REQUIRED 

163 m t ' d  are detected, the w i d  muSt be tightened 
to locate the source of the radiation. 

0" 

4. Conduct a soil sampling survey of al l  
areas affected by site 163.1 
utilizing surface soil scraplngs to 
a depth of 2 inches and boreholes 
drilled four feet deep. 
soil cores shall be camposited to 
represent each 2 foot interval of soil. 
The surface and core samples w i l l  
be collected a t  locations indicated as 
radioactive after conducting the 
radiuactive survey. The samples w i l l  
be analyzed €or total plutonium, total 
Bmericium, uranium 2331234, uranium 235, 
uranium 238, gross alpha and gross beta. 

The borehole 

C e n t r a l  A v e n u e  Waste Spill  1. Canduct a radiation survey using a G-H 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by s i t e  172. 
conducted along the Central avenue and 
6th Street roadsides and a l l  other 
roadsides ut i l ized to transport the 
mstes fraD the 903 Pad Area to Bldg. 
71. The survey shall also examine 
the surface uater drainages next to the 
nor th  and westbound lanes of the roads 
utilized. 
water drainage surveys shall u t i l i ze  50 
foot grid intemals .  If "hotspots" are 
detected, the grid uust be tightened to 
locate the source of the radiation. 
The survey shall ut i l ize  5 foot grid 
intervals within 50 feet of stopping 

The survey shall be 

Both the raadside and surface 

and unloading points. 

2. Conduct a soil and asphalt sampling 
survey. 
be conducted at  locations indicated as 
radioactive during the radiometric 
suntey and a t  stopping and unloading 
points along the route. 
samples shall be analyzed for EiSL metals 

Soil and asphalt sampling shall 

The soil 
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Table 5: Preliminary RFI/RI workplan for Pre;riausly Identified 
Inactive Sites 

172 m t ' d  carbon tetrachloride , b is ( 2-et hyl hay1 ) 
phthalate, total plutonium, uranium 
2331234 uranium 235, uranium 238 
beryllium, gross alpha and gross beta. 
The asphalt samples shall be taken at 
areas indicated as radioactive during 
the radianetric survey and on 5 foot 
grid intervals within 50 feet of 
stopping and unloading points along 
the route. 
be analyzed for the same constituents as 
for the soil samples, with the exception 
of the carbon tetrachloride and - 

bis(2-ethylhexyl) phthalate. 

These asphalt samples shall 

173 Radioactive Site-900 Area 1. Submit information substantiating the 
characterization of this unit as a SWt4.J 
subject to BSUA corrective action. 

' 0  2 .  Submit the results of the Aerial 
Radiological Measuring System (ABMs) 
m e y  which documented the elevated 
gama-radiation exposure rates for site 
173. Submit the results of the routine 
radiation surpeys d u c t e d  in Bldg. 991. 

3. Conduct radiation surveys using a CM 
shielded pancake detector and a side- 
shielded FIDLER, dwice of all areas 
affected by site 173. The survey shall be 
cazrducted using 25 foot grid intends and 
will cover all areas external to Bldg. 991. 
At radiation survey sites indicating 
radioactive contamination, soil samples, 
surfacing (1.e. asphalt or concrete) 
samples or surface wipes will be taken to 
determine the radioactive constituents 
responsible for the positive radiation 
reading. 
dependent on whether the radiation survey 
site is located on the soil, or on surfacing. 
Soils shall be grab sampled. Asphaltl concrete 
and/or structural surfaces shall be wipe 
samples. 
total plutonium, total uranim, 

The type of sample taken will be 

AL1 samples will be analyzed for 
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Table 5 :  Preliminary RFI/RI Workplan for Prev ious ly  Identified 
Inactive S l t e s  

I TE - 
73 cunt'd t o t a l  americium, to ta l  cesium, total strontiumc 

beryllium, tritium, gross alpha and grass 
beta. 

184 Bldg. 991 Steam Cleaning 1. Submit the report(5) documenting t h e  
radiometric suntey(s) conducted which 
indicate that the radioactivity is not 
above background for t h i s  site. 

188 Acid Leak 

2. Investigate the spi l lage identified 
as emanating from s i t e  184 i n  the 
8/6/71 aerial photograph. 

3. Incorporate the investigation of site 
184 into the radianetric investigation 
to be conducted a t  s i te  173. 

1. Submit documentation describing the 
nature of the  acid leak ( i . 0 .  describe 
whether the acid mixture is a waste acid,  
and whether it contained any other metals 
or dissolved constituents, etc.?). 

2 .  Dcxument any cleanup ac t iv i ty  which 
took place a t  the time of the  incident 
or after the incident to minimize 
environmental degradation. 
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TABLE 6 
FEDERAL FACILITY ACREPmJT AND CONSENT ORDER 

MI- scEmJLE 

o u 8  
700 AREA 

Submit Draft Phase I RFI/RI Work Plan 

Submit F i n a l  Phase I RFI/RI Work Plan 

Submit Draft Phase I RFI/RI Report 

Sutxnlt Final Phase I RFI/RI Report 

Hay 1, 1992 

September 28, 1992 

February 14, 1994 

July 12, 1994 

1 4  



ATTACHMENT 4 - HAZARDOUS SUBST?.NCf LIST 

The materials listed below have been released at the 
Facility, o r  pose a threat of release to the environment at the 
Facility. 
the effective date of this Agreement and is subject to change 
dependent on the information gathered after the effective date of 
this Agreement. 

This list is based on information gathered p r i o r  to 

Radionuclides: 
Plutonium 2 3 9 ,  2 4 0  
Americium 2 4 1  
Uranium 2 3 3 ,  2 3 4 ,  2 3 5 ,  and 2 3 8  
Tritium 
Gross alpha 
Gross beta 

Metals: 
' Aluminum 

Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Barium 
Lead 
Magnesium 
Selenium 
Sodium 
Silver 
Strontium 
Thallium 
Zinc 
Mercury 
Nickel 
Lithium 

Inoraanics: 
Sulturic Z.cid 
Nitric Acid 
Hydroflu2ric Acid 
SGdiua tiycroxide 
Hydrochloric Acid 
Nitrate 
Suifato 
Hydroxide 

1 



Vzlati le Orcanics: 
1,1,2-Trichloroethylene 
Cblorof orrn 
I,l,l-Trichloroethane 
Carbon Tetrachloride 
1 ,2-Dichloroethane 
Acetone 
?erchloroethane 
Bentsne 
Toluene 
Hethylethyl Ketone Peroxide 
Dichlorometh.ane 
Xylene 
2 -3utanone 
Methylene Chloride 
Methyl Ethyl Ketone 

Semi-volatile Oraanics: 
bis(2-ethy1nexyi)phthalate 
ethylene glycol 

Miscellaneous : 
Diesel Fuel 
Fuel Oil 
Toroxide 
Asbestos 
Oil Sludge 
Polyester Resin 
Still Ecttorn Sands 
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COLORADO 
D E P A R T M E N T  
O F A  H E A  LTH 

ROY 
Governor 

PATZUCU A. NOLAN, MD, Mpg 
Executive Director 

Apri l  21, 1992 

Mr. Frazer Lockhart 
U. S. Department of Energy 
Rocky Flats Office 

Golden, Colorado 80402-0928 
P . 0 .  BOX 9 2 8  

RE: Modification t o  Hotk in the XAG 

Dear Hr. Mckhart, 

Pursuant to Part. 32,. Paragraph 191 (Additional Work or Modification 
to Work) of tke I A C ,  CCK and EPA hereby notify DOE that certa in  
IHSSs incluzed i n  several O U s ,  and t h e  investigatcry and remedial 
work associated with them, are ncw to be addressed as part of 
alternate 00s as follows: 

IHSS 122:  
IHSS 123.2: 
XHSS 124: 
IHSS 125: 
IHSS 126: 
XHSS 127: 
IHSS 1 3 2 :  
IHSS 1 4 6 :  
IHSS 147.1: 
IHSS 1 4 9 :  
XRSS 159:  
IHSS 215: 

From 00 13 to 0U 9 
From 06 8 to OU 9 
From OC LO to OU 9 
Frcm OU 8 to OU 9 
F r m  OU 8 to OU 9 
Frcm OU 8 to OU 9 
Prom ou 8 to ou 9 
From OU 8 to OU 9 
From OU 12 to OU 9 
From OD 8 to OU 9 
From OU 8 to OU 9 
From OC 15 to OU 9 

Rationale: The above IHSSs all c o n s t i t u t e  part  of the 
Original Frocess Waste Lines (OPWL) and w i l l  be Investigated and 
remedied as such. These changes were recommended by DOE in the 
now-approved OU 9 Phase I RFX/RI Workplan. They need to be 
finalized as soon as possible so as not to impact the preparation 
of the  R F I / R I  Workplans f o r  the OUs from which they are being 
moved 

-3 \a 
J 
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L ~ Y -  8-92 FRl i3:21 P, 03 

IHSS 1 5 6 . 2 :  From OU 14 to OU 6 

Rationale:  This change was reccmmended by DOE in the now- 
approved OU 6 Fhase I RFI/RI workplan because of t h e  IHSS location 
along the Walnut Creek Drainage. 

E ~ A  and the Division consider these changes to be a modification to 
work associated with implementation of the  I A G  and are effective 
immediately. Although these changes were recommended by DOE, if 
you do not agree w i t h  any of these changes, you may invoke 
appro2riate dispute-resolution procedures v i t h i n  1 4  days. Rowever, 
we would appreciate early notice of your disagreement so t h a t  an 
attempt can be made to resolve differences before dispute-  
resolution is invoked. 

If you have any guestions regarding these m a t t e r s ,  please call Joe 
schief fe l in  (CDH) at 331-4421. 

Sincerely, qt&&@& G a r y  W. Bau h a n  

unit Leader; h'azardous Facilities Unit  
Iiazardous Materiais and Waste Kanagement Division 

H a r t i n  Eastmark 
xanager 
Rocjcy F l a t s  ?reject 
E n v i r o m e n t a l  Frotection Agency 

cc: Daniel S. Miller, AGO 
Barbara Barry, RFPU 
Paul Bunge, EGLG 
Peter Omstein,  EPA 
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X 

X 
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OUS IHSSs Researched and Discussed by Doty and Associates, 1992 

Doty and Associates Correspondence') Dates 

IHSS No. 
April 10 April 11 April 14 Sept. 1 II April 9 

II 118.1 

118.2 I I X I I II 
123.1 I I X I I II 
123.2') X 

X 1252) 

126. 12) 
~ 

X 
X 

X 

1 26.22) 

1272) 
I 

I I I X I II 132 
X X 
X X 137 

138 I X I I I X II 
139.1 

139.2 

144 

146. 12) 
- 

X 
X 

146.22' 

146.32) 

146.42) X 
X 

X 
146S2) 

X 

X 150.1 

150.2 



OUS MSSs Researched and Discussed by Doty and Associates (continued) 

150.3 

~ ~ ~~ ~ 

Doty and Associates Correspondence') Dates 

X X 

IHSS No. 
April 9 April 10 April 11  April 14 Sept. 1 

150.4 

150.5*) 3, 

150.6 

150.7 

150.8 

X X 
X X 
X X 
X X 
X X 

151 

159*) 

X 
X X 

163.1 

163.2 

172 

173 

184 

188 

') 1992 Correspondence to Advanced Sciences Inc. for the purpose of delineating and updating information p e ~ n i n g  to specific IHSSs. 
IHSSs transferred from OU8 to OU9 by CDH letter dated April 21.1992 

') MSS 150.5 is the same as IHSS 123.2. 

X X 

X 
X 
X X 
X X 
X X 



2001 1 GOLDEN GATE CANYON ROAD 
SUITE loo  
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 ' 
FAX: (303) 279-9186 

September 1, 1992 
1801-17 

Mr. Jim Shaffer 
Project Manager 
Advanced Sciences, Inc. 
405 Urban Street Suite 401 
Lakewood, Colorado 80225 

Subject : Descriptions for the Minor OU8 IHSSs 

Dear Mr. Shaffer, 

Enclosed please find descriptions of the remainder of the MSSs for OU8 as requested. 
Included are descriptions for the following IHSSs: 135, 137, 138, 150.2, 150.3, 150.4,150.5, 
150.6, 150.7, 150.8, 163.1, 173, 184, and 188. It has become apparent through our research 
that some of these MSSs had their boundaries slightly misplaced on previous maps. Several 
maps are attached which indicate the location where we believe these MSSs should be 
placed. If we obtain more information for any of these IHSSs, we will prepare a 
supplementary document with that information and forward it to you. Please review these 
descriptions and do not hesitate to call if you have any questions or need additional details. 

0 

Sincerely, 

Enclosures: as indicated 



OU8 MSS DESCRIPTIONS 

IHSS Number: 135 
IHSS Name: Cooling Tower Blowdown 

Daten)uration of Occurrence: 1980 to 1982 

Description of Incident: 

General Phvsical Setting; 

Building 373 is the cooling tower that serves Building 374 and was constructed in the mid 1970s. 
In 1979, because of a concern of mtium possibly being in the water, a proposal was ma& that 
overflows and drains from the cooling towers should be ma& to the sanitary sewer.' The cooling 
tower blowdown from this s t r u c m  is currently piped into the sewage treatment plant. These 
cooling towers have had the ability since approximately 1981 to accept recondensed evaporator 
water from Building 374. Evaporator water is routinely sampled and analyzed and may be 
transferred to either the cooling towers or to the Building 443 boilers. The 1989 water balance 
indicated that 11.3 million gallons of recondensed Building 374 evaporator water went to the 
Building 443 boiler and 2 million gallons went to the Building 373 cooling towers. This water 
is combined with other plant raw water for the cooling tower makeup water. 

A holding pond is located south of the cooling towers, across a paved drive, and currently serves 
as secondary containment for Tanks 808A and 808B. The holding pond was originally clay lined 
and was used to contain surface runoff from around Building 374. It was concreted in 
approximately 1986 for the purpose of serving as secondary containment for the two tanks, which 
were constructed in 1986, as well as containing surface runoff. A sluice gate is located at the 
northeast comer of the pond with a connecting culvert that directs water into a drainage toward 
North Walnut Creek. 

Releases to the Environment 

On June 12, 1981, the cooling tower was cleaned and the slurry portion was pumped into the 
holding pond. During the night, some of the water leaked through the dirt dike and gate valve 
and drained into Walnut Creek. Analyses of the cooling tower water and of Pond A-3 were 
conducted for phosphate, a compound added to cooling tower water as a rust inhibitor. The 
results indicated no detectable quantities of phosphate in either source? In December 1981, a 
new valve was installed at the pond in response to the leak.' 

OU8 MSS Descriptions August 31.1992 



Persons interviewed for the CEARP Phase 1 document indicated that cooling tower blowdown 
was released to the environment near Building 374 and may have contained chromates and 
algicides? This cooling tower was constructed during the same timeframe that the RFP switched 
from chromates to inorganic phosphates as the additive in the cooling tower water for a rust . 
inhibitor. 

@ 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,O00 pCi/g)' 
around the Building 373 cooling tower. 

M S S  Boundarv 

The 1981 event impacted the holding pond located to the south of the cooling towers. The IHSS 
boundary should be located around this holding pond and at the outlet of the culvert. No 
documentation was found specifically identifying the immediate environment around the cooling 
tower as being impacted by the cooling tower blowdown. 

*** ** *** 

Other MSSs of Concern: IHSS 206 is a hazardous waste sunage tank located at the northeast 
comer of Building 374. This tank has at times contained radioactive materials. No radioactively 
contaminated releases were identified as a result of this tank. The HRR narrative for this IHSS 
is attached. 

IHSS 151 is an underground fuel storage tank located northwest of the cooling tower and is 
included in OU8. The narrative for this IHSS has previously been submitted. 

References 

' Crites, T.R., Rockwell International, 1979, "Environmental Sciences Weekly Highlights Week 
Ending October 19, 1979," October 19. 
' Hornbacher, D.D., Rockwell International, 198 1, "Environmental Analysis Weekly Highlights 
Week Ending June 19, 1981," June 19. 

Hombacher, D.D., Rockwell International, 1981, "Environmental Analysis Weekly Highlights 
Week Ending December 4, 1981," December 4. 

RCRA3004(u) 
0 
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' Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to 
Tom G a n g a d ,  August 19. 
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PAC REFERENCE NUMBER: 300-206 

@ IHSS Reference Number: 206, Operable Unit 10 

Unit Name: Inactive Hazardous Waste Tank D-836 

Approximate Location: N750,500; E2,082500 

Date(s) of Oueration or Occmence 

1975 - 1987l 
DescriDtion of Oueration or Occurrence 

Tank D-836 was a 19.OOO gallon, carbon steel tank used for hazardous waste storage. Tbe tank had no 
secondary containment and was located on compacted soil. It has been identified as a portion of Unit #42 in 
rhe RCRA Part B Permit Application. Specifically it was identified as Unit M2.14.' The tiink can be seen in 
q %  1980 RFP photograph, situated at the northwest comer of Building 371 near Door 5.2 Specifications for Tank 
1-836 can be found in the RCRA 3004(u) document. 

. 

A spill of condensate water occurred on February 18, 1980 when a line from the evaporator to the tank was 
disconnected? 

PhvsicUChemical DescriDtion of Constituents Released 

The tank was used to hold off-specification Building 374 product Water. i.e., water too high in conductivity. 
The spill in 1980 was found to contain low concentrations of tritium.' 0 
R m n s e s  to ODeration or Occunence 

No documentation was found which detailed a response to this occurrence. 

Fate of Constituents Released to Environment 

This MSS is being studied in accordance with the IAG schedule of OU10. The IAG activities wil l  include site 
investigations, site characterizations, and possible site remediation. The F@ Phase I RFIAU Report is to be 
completed by January 30, 1995. 

Comments 

This unit is no longer to be closed under interim Status. The 1988 Closure Ran has been superseded by the 
FWRI Report. 

It is proposed that the location of IHSS 206 be moved to the area believed to be occupied by the tank. This area 
is different than the location indicated on the IAG map which had the site located north of Building 374. 

Reference 

1502735 @ '1800342 ' 1501223 

Historical Releate Repar 300-23 June I 9 9 2  



OU8 MSS DESCRIPTIONS 

IHSS Number: 137 e 
IHSS Name: Cooling Tower Blowdown Buildings 712 and 713 

DatdDuration of Occurrence: 1962 to Present 

Description of Incident: 

General Physical Setting 

Buildings 712 and 713 are located adjacent to each other south of Building 774 and north of 
Building 777. Building 712, the westernmost of the two, was constructed in 1962 to service 
Buildings 776 and 777. Building 713 was constructed in 1966 for additional cooling tower 
capacity. During construction of Building 713, several laundry and process waste lines were 
rerouted to make mom for the new building.' It is unknown if these underground pipes were 
removed or abandoned in place. The area around these cooling towers, especially immediately 
south of the buildings, is characterized with an abundance of aboveground and underground pipes 
and structures. The ground surface around the buildings is at an approximate elevation of 5982 
feet. Process waste invert elevations in the m a  south of the buildings are as deep as 
approximately 5978 feet. Buildings 702 and 703 are the pumphouses for Buildings 712 and 713, 
respectively. The cooling tower sump for Building 712 is located between the cooling tower and 
the 702 Pumphouse. 

@ 

Cooling Tower ODeration 

Cooling tower water is made up of filtered untreated raw water from the onsite raw water 
reservoir. Water is removed from the cooling tower system from blowdown and drift. Drift 
water is water that is released to the atmosphere and sprayed to the ground surrounding the 
tower. Water is periodically blowndown to maintain.a specified range of total dissolved solids. 
A calculation done in the 1980 Environmental Impact Statement estimated that approximately 
4,000 pounds of solids per year may be carried with the drift water and deposited on the 
surrounding soil. This value is a total from all of the cooling towers onsite. Due to the age and 
use of these cooling towers, it is estimated that the ground surrounding and between the cooling 
towers has been impacted by the cooling tower water from drift, blowdown, and leaks.? These 
cooling towers do not receive recondensed evaporator water from Building 374. 

0 
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Chemicals were added to the cooling tower water for the prevention of biological growth, 
corrosion, scaling, and other effects that can foul heat-transfer surfaces and degrade performance. 
Prior to approximately 1976, chromates were added as a rust inhibitor.’ After that time, the use 
of chromates was reduced plantwide due to pressure from EPA regarding the release of . 
chromates to the environment. Sodium silicate has been used in cooling tower water as a 
corrosion inhibitor.2 

Releases to the Environment 

Interviewees for CEARP Phase 1 indicated that cooling tower blowdown south of Building 774 
drained northward into North Walnut Creek: These towers are located directly south of Building 
774. The topography slopes gently to the north of the buildings for the first 100 feet or so and 
then slopes quite steeply to the north toward Building 774 and North Walnut C&k. Surface 
water collection pipes direct the water toward North Walnut Creek. The CEARP working notes 
attribute the blowdown to towers south of Building 774, which would logically refer to Buildings 
712 and 713; however, it was stated as speculation in the CEARP final document that the 
interviewees probably referred to a speciflc incident occurring in 1976 near the Building 779 
cooling tower ( M S S  138); The reasoning behind this interpretation is not stated and it is unclear 
why one would assume this description would be attributed to the Building 779 cooling tower. 

The cooling towers have been damaged by wind and rain and the west tower (Building 712) has 
been resided at least once in the past. It currently has open panel siding. Building 713 currently 
has open slat siding. The slat siding allows some water to spray out of the tower onto the 
surrounding ground surface. The ground immediately around the east si& of Building 713 was 
puddled from the overspray on a site visit on August 20,1992; Building 712 was not operational 
on that day and has not been operation for quite some time. 

Prior to the early 1970s, it was routine for the cooling towers of Building 712 and 713 to 
blowdown effluent onto the soil outside the building. The blowdown water evaporated, infiltrated 
into the soil, or flowed into the storm water culverts and pipes and was directed to North Walnut 
Creek. Since approximately 1974, the blowdown has entered the sanitary sewer lines and is 
treated at the sewage treatment plant. 

In September 1990, a leaking cooling tower behind Building 777 was checked by RCRA 
personnel. The cooling tower was reportedly releasing about 20 to 40 gallons per minute to the 
environment. It was unclear how long the leak had occurred prior to the RCRA response to the 
incident. The releases were caused by leaks from c o d e d  sides of the cooling tower. 
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Revious Studies 

0 - 
In May 1973, a letter was sent to various operations managers from Environmental Control 
requesting information about cooling towers. The information sought included the tvpe of tower, 
type of discharge, volume of discharge, disposition of discharge, and the amount, frequency, and 
type of chemical additives! Responses to this request have not been found; however, in 
September 1973, a proposal was developed to connect all cooling tower blowdown to the sanitary 
sewers.' Demils of the results of these studies have not been found; however, it is believed that 
since approximately 1974, the blowdown has been piped to the sanitary sewers. 

In 1979, a project was implemented to upgrade cooling towers sitewide. The project included 
the collection of samples for determination of subsequent waste disposal as a result of demolition 
of some of the coolhig towers. Buildings 712 and 713 were included in the study. Materials 
sampled included wood siding and soil samples. The results of the sampling indicated that none 
of the materials qualified as toxic or hazardous material based on EPA guidance and extraction 
tests. Therefore, material removed for the upgrades were disposed of in the onsite landfill. The 
analytical results are available? 

Radiometric Survey Results e 
The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO pCi/g)* 
around Buildings 712 and 713. 

MSS Boundary 

As stated above, it is estimated from the age and use of the cooling towers that the area 
surrounding and between the cooling towers has been impacted by drift, blowdown, and leaks. 
Therefore, the MSS boundary, as stated in the IAG and HRR, is proposed to be enlarged from 
the south end of the cooling towers only to the entire area surrounding and between the cooling 
towers. The potential area of impact is difficult to ascertain because no documentation has been 
found which delineates the effected area. For the purpose of initial investigation, it is suggested 
to include a zone approximately 10 feet beyond the foundation of Buildings 712 and 713. It is 
not possible to estimate the area of surface runoff that may have been caused in the past by drift, 
blowdown, or leaks, again, because no documentation has been found which identifies any paths 
other than to the north toward North Walnut Creek. It is suggested that the area of impact be 
adjusted toward the north if preliminary investigation indicates contamination to the proposed 10 
foot boundary. 
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*** ** *** 

OU8 IHSS Descriptiolrs August 31,1992 

A 

Other MSSs of Concern: IHSSs 127 and 149.2 are located in the area of the cooling towers. 
These MSSs represent underground process waste pipe leaks and are scheduled to be investigated 
through the implementation of the OU9 RFI/RI workplan. 

References 

' €UT Engineering Drawing 14267-9 rev. A, Recommended January 19, 1966. 
' US Department of Energy, 1980, "Final Environmental Impact Statement, Rocky Flats Plant 
Site," Vol. 1, pp 2-141, 3-8, April. 

Kriznar, A.L., Dow Chemical Company, 1979, "Authorization 309042 - Demolition and 
Disposal of Old Cooling Towers," Internal Letter to Distribution, Dow Chemical Company, May 
11. 
' CEARP Working Notes, page 5 
' CEARP Phase 1, page V-32 

Hobbs, F.D., Dow Chemical Company, 1973, "Cooling Tower Information," Internal Letter to 
Operators, Dow Chemical Company, May 15. 
' Hawes, R.W., Dow Chemical Company, 1973, "Cooling Towers - Proposed Connections to 
Sanitary Sewer,'' Internal Letter to G.J. Werkema, Dow Chemical Company, September 17. 
* Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to 
Tom Gmngard, August 19. 
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OU8 M S S  DESCRLPTIONS 

IHSS Number: 138 
IHSS Name: Cooling Tower Blowdown Building 779 

Datfluration of Occurrence: December 8, 1976 and December 8, 1990 

Description of Incident: There has been a point of confusion conceming this MSS because the 
event that occurred in 1976 predated the existence of the cooling towers to which the event was 
attributed in the past. This discussion is based on documentation, historical engineering 
drawings, and interviews with personnel involved with the events. 

General Physical Settins 

The original Building 779 cooling towers were built in 1964 when construction of Building 779 
was completed. The original cooling towers were relatively small s t r u c m s  located south of the 
present Building 779 cooling towers. The present cooling towers, Buildings 784,785,786, and 
787 were constructed in 1986. The original cooling towers were removed when those buildings 
were constructed. Building 783 is a pumphouse associated with the current towers and contains 
many of the ancillary piping. The area is marked by an abundance of aboveground and 
underground utilities and structures. 

A discussion of general cooling tower development at  the RFP is described in detail in the 
narrative for MSS 137. The current Building 779 cooling towers are separated for different 
functions and different plumbing. Cooling Tower 1, which consists of four units, is the West 
Chiller Cooling Water System, and is labelled Building 786. The one unit of Cooling Tower 2 
is Building 785 and is the Process Cooling Water System. Cooling Tower 3, Building 787, is 
the East Chiller Cooling Water (Glycol mix) System. Finally, Cooling Tower 4 consists of four 
units and is the Standby Cooling Water System, Building 784.' 

Attached to this discussion is a design drawing from the original construction of Building 779. 
Prior to the construction of that building and its outbuildings, including the original cooling 
towers, a geotechnical study was performed to determine characteristics of the substratum. The 
core logs for six test borings are included on the attached drawing and provide information 
pertaining to soil characteristics. 
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Releases to the Environment 

On December 8, 1976, a leak occurred in an underground line connected to the original cooling 
towers? The leak discharged approximately 400 gallons of cooling tower effluent which were 
released into a storm sewer east of Building 779 and northwest of Building 727. At the time, 
it was stated that the spilled effluent drained toward Trench No. 6. Trench No. 6 was a part of 
the original surface water and shallow groundwater collection system north of the solar ponds. 

The spilled effluent was analyzed at the time and was found to contain approximately 50 parts 
per million total chrome and 3,000 dpm/l gross alpha activity. In response to the spill, the leak 
was repaired. A FIDLER survey was conducted along the water course of the spill. No readings 
above background were observed. Additionally, soil samples were taken in the area and 
submitted for analysis?*' The results of the soil samples are not known. Samples were also 
reportedly collected daily from Trench No. 6; however, the sample analyses are not known. 

Engineering drawings show a forced storm drain immediately south of the original cooling towers 
which is northwest of Building 727 and east of Building 779. Cunently, there is a concrete 
surface water diversion trough located in the area between the former location of the original 
cooling towers and Building 727. During construction activities in 1986 for the demolition of 
the original cooling towers and the construction of the present cooling towers, several 
underground utility lines were excavated. The storm drain was not rerouted, however, several 
other lines in the immediate area were rerouted. Because of all of the intrusive activities in the 
area, it is probable that the soil in the area of the release has been disturbed since the event 
OCCutTed. 

On December 8,1990, Cooling Tower No. 2 discharged cooling tower water to the ground4 The 
event occurred when the sump filled and water backwashed into the cooling tower and spilled 
out of the fan on the east side of the structure. Cooling Tower No. 2 is Building 756. The spray 
from the backwash extended no more than 5 to 6 feet east of the building according to utilities 
personnel in Building 779.' The cooling tower water contained an additive called "Nalco 2826" 
an inorganic phosphate rust inhibitor. The manufacturer of Nalco 2826 was contacted after the 
event and assured the operators that the amount of Nalco released was not hannfd  to the 
environment? An Occurrence Report was prepared after the incident, but the RCRA contingency 
plan was not implemented. The Occurrence Report indicated that a sample was taken for 
analysis; however, it is not stated if it was a soil or water sample. The results of the sample 
analysis are not known. 
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Previous Studies 

Several geotechnical studies have occurred in conjunction with Building 779 and adjacent 
facilities and with the Solar Evaporation Ponds. The information gathered for those studies may . 
be useful in identifying the subsurface conditions of the general area such as water table levels 
and soil types. These studies include: "Subsurface Investigation Planned Site for Building 79 
U.S. Atomic Energy Commission Rocky Flats Facility, Boulder, Colorado" November 1962; 
"Geotechnical Services for Seismic Retrofit on Buildings 707,779, and 776/777 at Rocky Flats 
Plant Jefferson County, Colorado" December 1986; and "Geological and Subsoil Investigations 
at Evaporating Ponds Dow Chemical Rocky Flats Plant near Denver, Colorado" October 22, 
1970. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,OOO pCi/g)' 
around the area of these cooling towers. 

IHSS Boundarv 

The IHSS boundary presented in the IAG was concluded to be too large and too far west of 
where the 1976 event o c c d .  The reidentification of the site in the HRR is consided to be 
adequate for the location of the pipe leak. The effluent spilled toward Trench No. 6, presumably 
through the storm water drains and channels. At the time, these were monitored for radioactivity 
and were! consided to be uncontaminated. The exact route the spill took is not known at this 
time and therefore cannot be mapped with accuracy. 

The location of the original cooling tower is evident in the field, identifiable by the unvegetated 
white gravelly material just to the south of the current cooling towers (Building 786). In 
addition, if it is chosen to pursue the 1990 incident, the location of that area can be defined as 
being along the east side of Building 785 (Tower 2) and extending six feet out from the building. 

*** ** *** 

Other MSSs of Concern: The adjacent IHSS 101 is the Solar Evaporation Ponds which are 
currently under investigation as part of the OU4 Phase I RFI/RI implementation. MSS 150.8 
impacted some of the area adjacent to the cooling towers and is detailed in this submittal. 
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OUS IHSS DESCRIWION 

IHSS Number: 150.2 
IHSS Name: Radioactive Leak West of Building 771 \ 

Note: This IHSS also encompasses the area west of Building 776 

Date/Duration of Occurrence: September 11, 1957; May 11, 1969 

Description of Incident: The area west of Buildings 771 and 776 are contaminated as a result 
of the September 11, 1957 fm in Building 771 and the May 11, 1969 fire in Building 776f777. 

- 1957 

The west side of Building 771 was contaminated as a result of the 1957 fire. Although no 
documentation was found which details specific activities in the area, a review of documents 
pertaining to the fire indicates that the west side of Building 771 was used quite extensively 
during extinguishing activities, for purposes such as the staging of fmfighting vehicles. The 
portion of the building that was most affected by the fm was Room 180, which is located in the 
southwest comer of Building 771; therefore, the west entrance provided good access for the 
firefighters. At the time of the fire, there was an access door on the west side of the building, 
and the area was paved'. Currently, there is a dock located at the access door. 

N o  documentation was found which details contamination of the surrounding environment. One 
eyewitness report states, "I then went back in the front m a  of Building 71 with a Pee Wee and 
did some spot monitoring. I found the general level of contamination to be 100 to 500 counts 
per minute, except around the air-lock to the exclusion area, where the floor had been tracked 
up"'. (Note: A Pee Wee was the alpha probe used in the 1950s.) The front door of Building 
771 is located on the north side of the building, however the levels may be an indication of the 
contamination levels in the general area. It is conjectured that the west side of Building 771 
would have become moxc contaminated than the north side of the building, because it is believed 
that fmfighting access was mostly through the west access door. No details of cleanup activities 
were found. 

1969 - 
In 1969, the west dock area of Building 776 was contaminated by tracking of contamination by 
firefighting personnel up to greater than 100,OOO (~prn?)~. This was most likely an area just 
south of Door 6, in the northern half of the west side of the building, where surveys showed 
contamination of between 100 and 300 micrograms per square meter4. Documentation also 
indicates that the steps, dock, and ramp areas on the west side of Building 776 were 
contaminated to 6,000 cpm5. The contaminated area extended out from the building 
approximately 30 feet. Following the fire, rain transported the contamination into nearby soil, 
and oil and gravel were placed on the soil to stabilize the contamination6. 

The soil, oil, and gravel were removed on July 19, 196g6. Asphalt and dirt removed from the 
west side of the building contained 7 dpm/g, and was to be buried in the "Building 903 area"'. 
Contaminated asphalt from the 1969 fire was actually buried in a location east of Building 881, 

0 
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at MSS 130. Approximately 320 tons of soil and asphalt were removed from the west side of 
the building. At least a portion of the sidewalk on the west side of Building 776 was also 
removed9. A new asphalt road had been constxucted on top of the affected area by the end of 
July 196g6. 

In 1973, a survey was conducted on the asphalt road west of Building 776 to determine 
contamination levels prior to widening of the road. The maximum soil activity found was 70 
dpm/g plutonium". 

In January 1972, the soil at the southwest comer of Building 776 was considered to be 
contaminated". The cause of the contamination was not stated, 

In June 1972, the "west dock" became contaminated when a radioactively contaminated roller on 
a box was brought into the building. The area was decontaminated at the time of the incident12. 
No documentation providing further details of cleanup was found. It was not -stated what 
building the "west dock" was connected to, but it is possible that is was the west dock of 
Building 776. 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the IUT during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,OOO pCi/g)13 
around the west sides of Buildings 771 or 776. 

MSS Boundarv 

The boundary of this MSS, as presented in the IAG, includes an area between the west sides of 
Buildings 771 and 776. No documentation was found which substantiates the inclusion of this 
area in this MSS. The IHSS should include only the areas west of the buildings, and not the 
whole area extending from the middle of Building 771 to the south side of Building 776. 

Other MSSs of Concern: IHSSs 150.7 and 131 are areas south and north of Building 776/777, 
respectively, which were affected by the 1969 fire. The description for IHSS 150.7 is included 
in this submittal. The HRR PAC Description of IHSS 131, which is included in OU14, is 
attached. 
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PAC REFERENCE NUMBER: 700-131 

IHSS Reference Number: 131. Operable Unit 14 

Unit Name: Radioactive Site - 700 Area Site #1 

Approximate Location: N 75 1500; E 2,084,000 

Date(s) of ODeration or Occurrence 

June 1964l and May 1 9 6 v  

Descriution of Owration or Occurrence 

As a result of an explosion in Building 776 in June 1964, an a m i  of approximately 1.500 square feet of soil at 
the exit of the gas bottle dock was contaminated with plutonium; some areas had activities greater than 200,000 
dpm/67cm2.' A later account states that 40 square feet of soil north of Building 776 was '&ntaminated with 
plutonium due to the June 1964 explosion incident4 An area 20 by 100 feet on the west end of the north side 
of Building 776 was radioactively contaminated during the come of firefighting activity in May 1969 (PAC 700- 
150.2): Tracking by personnel around Door 17 of the dock area resulted from use of the door as a major access 
to the building at the time of the May 1969 fire.' 

' 

PhvsidChemical DescriDtion of Constituents Released 

Plutonium was released to the 

Reswnses to Oxration or Occurrence 

In June 1964, following the removal of spots of high level soil contamination, a seal coat of oil and about two 
inches of gravel were placed over the contaminated soil.' The area around Door 17 was paved twice and in the 
fall of 1971 the asphalt was removed and placed in barrels.' In November 1971, the paving of a gravelcovered 
contaminated area north of Building 776 compressor shed was pending?S6 

Fate of Constituents Released to Environment 

No documentation was found which detailed the fate of the constituents. This IHSS is being studied in 
accordance with the IAG schedule for OU14. However. the information developed on this unit for this study 
indicate that the location for IHSS 13 1 presented in the IAG is inaccurate. The IAG activities will include site 
investigations, site characterizations, and possible site remediation. The Final Phase I RFVRI Report is to be 
completed by M a y  23, 1995. 

Comments 

No documentation was found which detailed the final disposition of the asphalt removed from the site. The 
removed material could have been buried in trenches or moved to a fill area to the west of Building 881 (PAC 
900-130), as was contaminated material removed from the west side of Building 776.'" 

A french drain which may have provided a pathway for migration of contamination from this site is discussed 
as PAC 700-1 100. 

! 
4' 
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Based on information from documents reviewed for this study, it is proposed that the area of MSS 131 defined 
in the IAG be enlarged to extend to the northwest comer of Building 776 (PAC 700-131). 
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OUS MSS DESCRIPTION 

IHSS Number: 150.3 
IHSS Name: Radioactive Leak Between Buildings 771 and 774 

Datauration of Occurrence: 1971 

Description of Incident: Contamination in the area between Buildings 771 and 774 is a result 
of leaks from process waste lines in the area. 

The tunnel between Buildings 771 and 774 was built during construction of the buildings in 
1952. The tunnel was originally built as an exhaust ventilation duct for Building 774', and 
contains process waste lines. 

The interior of the tunnel is 3.4 feet square. It is constructed of 8-inch-thick removable concrete 
slabs with a copper water seal at the joints. The tunnel is approximately 175 feet in length and 
slopes evenly from the east side of Building 771, where the tunnel has an interior floor elevation 
of 5,963 feet, to the west si& of Building 774, where the tunnel has an interior floor elevation 
of 5,939.66 feet The tunnel has a periscope-type shape on the west end, where it raises sharply 
and enters Building 771 at an elevation of 5,974.7 fee?. The tunnel also "doglegs," running 
eastlwest on the west end of the tunnel, and then angling to the northeast on the east end of the 
tunnel. The land surface in the area of the tunnel has been modified as a result of construction 
activities over the years. When the tunnel was originally built, the ground surface to the north 
of the tunnel was relatively flat as compared to the present topography; currently, the ground 
surface slopes steeply to the north. As a result, the tunnel now is partially exposed at the ground 
surface. It should also be noted that there are overhead pipes in the 771/774 courtyard 

@ 

In August 1971, leaks of liquid into a Building 771 room, which was adjacent to the west end 
of the tunnel, were attributed to releases from the process west lines coming through the wall 
whexe the pipes entered the building. Also in August 1971, contaminated soil was removed 
from beneath the tunnel4, which was almost fully exposed on the north si& at the time'. It is 
unknown if the soil removal was a response to the leaks into Building 771. 

During construction activities in September 1971, the tunnel was exposed. The activities were 
in support of construction of the annex between Buildings 771 and 774. Three cracks in the 
tunnel were found to be contaminated, and were subsequently sealed Eight drums of plutonium- 
Contaminated soil, with approximately 24 dpdg  activity, were removed September 19716. 
Cleanout and &contamination of the tunnel was completed by January 7, 1972. Repair of the 
cracks, as well as pipe replacement, were to be done at a later date. It was believed at the time 
that some contamination would remain in the concrete'. Samples of wastewater from the pipeline 
indicated activity of 1,OOO pCi/18. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
198os, indicate no extremely contaminated areas (stated to be 500,000 to ~,OOO,OOO pci/g)g 
around the Building 771/774 tunnel. @ 
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MSS Boundary 

The boundary of this MSS, as presented in the IAG, includes a rectangular area against the west 
side of Building 774. The boundaries should instead include an area surrounding the tunnel, 
since contamination in the area is a result of leaks from the process waste lines contained in the - 
tunnel. 

Other IHSSs of Concern: MSS 146 is located east of IHSS 150.3, -and includes an area 
affected by process waste tanks which were south of the original Building 774. The description 
of M S S  146 was included in a previous OU8 submittal. 
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OUS IHSS DESCRIPTION 
IHSS Number: 150.4 0 XHSSName: Radioactive Leak East of Building 750 

Note: This IHSS should be located west of Building 750. 

Date/Duration of Occurrence: Early 1980s 

Description of Incident: The area west of Building 750 is believed to have been contaminated 
due to decontamination activities in Building 776f777 following the 1969 fire and/or from 
"leaking manholes" in the area. 

Building 750 is located south of the east side of Buildings 776/777 and 778, and east of Building 
707. 

CEARP interviewees recalled that decontamination equipment, such as trucks, was staged in the 
750 Courtyard, and that manholes had "leaked" in the same area'. According to former RFP 
personnel, the area referred to as the 750 Courtyard was the area between Buildings 750 and 707, 
west of Building 75d .  

No documentation was found which confirmed the staging of decontamination equipment near 
Building 750. Present and former RFP employees did not recall the use of the area for such 
activities 23*4. 

No documentation regarding "leaking" manholes was found; however, the leak described in the 
following discussion may be the incident to which the interviewees were referring. 

@ 

During routine foundation drain and sump sampling in 1980 and 1981, elevated levels of total 
dissolved solids, conductivity, gross alpha and gross beta were found in a sump located south of 
Building 778' just outside Door 3, in an area that would be considered to be in the 750 
Courtyard These high levels were discovered during the week ending November 20, 19816. 
Investigation into the high levels resulted in the finding of a leaking process waste line located 
above the sump. The leak was repaired. Specific isotopic analyses indicated 900 p C i  uranium 
and no plutonium5. Whether the analyses were perfomed on soil or water was not specified. 
No documentation regarding soil removal or other cleanup activities was found. 

This area may have also been affected by airborne contamination during the 1969 fire. Details 
of this contamination are included in the MSS 150.7 description. 

It is doubtful that decontamination vehicles were staged in the 750 Courtyard, because, to the 
knowledge of RFP personnel involved in cleanup after the fire, this m a  was not used for vehicle 
staging; however, if such activities did occur, it is unlikely that the environment was impacted, 
or that any residual contamination remains, because detailed documentation exists for the fire 
cleanup, and if contamination had beer. found, it is likely that it would have been recorded. 
Therefore, it is suggested that this IHSS include only the area around the process waste line leak. 
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Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s. indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g)' in 
the 750 Courtyard. 

IHSS Boundaq 

The boundary of this IHSS, as presented in the IAG, includes the whole courtyard area. Because 
it is doubtful that firefighting vehicles were staged in this area and the process waste leak is the 
only incident which may have contributed to residual contamination, this MSS should include 
only the area in which the process waste leak occurred. 

Other IHSSs of Concern: MSSs 150.7, 185 and 194 are in the vicinity of MSS. 150. MSS 
150.7 is an area south of Building 776/777 affected by the 1969 fire. The description for MSS 
150.7 is included in this submittal. MSS 185 is an area which may have been affected by a 
solvent spill on the southeast dock of Building 707. MSS 194 is an area affected by a steam 
condensate line break near Building 707. The HRR PAC Descriptions for MSSs 185 and 194 
are attached. 
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PAC REFERENCE NUMBER: 700-185 

IHSS Reference Number: 185, Operable Unit 16 

Unit Name: Solvent Spill 

Approximate Location: M50,000, E2,084,000 

DateW of &ration or Occurrence 

November 10, 1986'= 

DescriDtion of ODeration or Occurrence 

The fork of a forklift punctured a 55-gallon drum of trichlomthane on the southeast dock of Burlding 707, 
causing approximately 4 gallons of the solvent to leak onto the punct.lu 

PhvsicaVChemical DescriDtion of Constituents Released 

The punctured drum contained trichloroethane.ls 

Remnses to ODeration or Occurrence 

Four bags of absorbent were used to clean up the spill.133 Material was cleaned up and placed in drums by the 
Fire Depanment and taken to Hazardous Storage.3 

Fate of Constituents Released to Environment 

No documentation was found which detailed the fate of the constituents. This MSS is being studied in 
accordance with the IAG schedule for OU16. Low Priority Sites. The Fmal No Further Action Justification 
Document for OU16 is to be completed by July 30, 1992. 

Comments 

None. 
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PAC REFERENCE NUMBER: 700-194 

IHSS Reference Number. 194, Operable Unit 16 

Unit Name: Steam Condensate Leak - 700 Area 

Approximate Location: N750,000; E2,084,oOO 

DaW)  of ODeration or Occurrence 

September 26, 1979'= 

DescriDtion of Oreration or Occumce 

.... , --. 

A steam condensate line break occurred in the Building 707 area. The water from the line break flowed inr0 
the surface water drainage through Pond B-4 to Walnut CIeek (PAC NE-142.5 - NE-142.9).'" 
PhvsicWChemical DescriDtion of Constituents Released 

The steam condensate contained Uitium at approximately 1,OOO pCfl.'w 

Reswnses to ODeration or Occunence 

On September 27, surface water drainage was diverted to Pond B-1 and the valve to Pond B-5 was c10sed.'~ 

Fate of Constituents Released to Environment 

Water samples from Pond B-4 ranged from less than or equal to 524 to approximately 926 pCi/l for tritium. 
Samples from Walnut Creek at Indiana showed 1,163 pCii for a 24 hour composite covering September 26, 
1979 and approximately 700 pCii in a grab sample taken on September 27, 1979.'' 

This IHSS is being studied in accordance with the IAG schedule for OU16, Low Priority Sites. The Final No 
Further Action Justification Document for OU16 is to be completed by July 30, 1992. 

Comments 

None. 
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Other IHSS of Concern: The descriptions for MSS 150.7, which is located east of IHSSs 
150.6 and 150.8 and JHSS 138 are included in this submittal. 
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OUS IHSS DESCRIPTION 

IHSS Number: 150.7 
IHSS Name: 

Date/Duration of Occurrence: 1969 

Radioactive Leak South of Building 776 

Description of Incident: Contamination on the south side of Buildings 776 and 778 is a result 
of the 1969 fue in Building 776/777. 

As a result of the May 11,1969 fm in Building 776/777, outdoor areas surrounding the building 
were contaminated with plutonium due to extinguishing activities in the area and smoke. Areas 
north, west, and south of the building were contaminated. The area north of the building is 
included in MSS 131, which pertains to contamination resulting h m  a 1964 explosion incident, 
as well as the 1969 fire. The area west of the building is included in MSS 150.2, which pertains 
to contamination resulting from the 1957 and 1969 fires. The following discussih emphasizes 
contamination on the south side of Building 776/777 resulting from the 1969 fm. 

Alpha direct survey techniques were used to delineate contaminated areas following the fire and 
during cleanup activities.' A detailed study of contamination resulting from the fire was 
completed by May 1971.2 

Building 778, a laundry facility, is south of Building 776/777. The distance between the two 
buildings is approximately 35 feet, and the buildings are connected with enclosed walkways. 
Most of the outdoor contamination south of Building 776/777 resulting from the 1969 fue 
occurred between these buildings. Contamination was found on the ground south of Building 
776/777, as well as on the ground south of Building 778, to the north wall of Building 707.3 
Contamination was detected in the soil approximately 200 feet from Building 776l777.' The 
walkway area between Buildings 776/777 and 778 was contaminated to 200,000 cpm direct and 
5,000 cpm removable? 

Initially, soil in the area was covered with road oil and gravel.* The exact location of this soil 
is unknown. By December 1969, asphalt in the area and the covered soil had beem removed from 
between the buildings and buried in a location east of Building 881: This area is MSS 130. 
The walkway between Buildings 776f777 and 778 was removed in October 1971: No 
documentation was found which further details &contamination activities of the area between 
the buildings, nor was any documentation found which details cleanup of the area south of 
Building 778. 

In 1972, the soil at the southwest comer of Building 776/777 was considered to be contaminated.6 
The levels and source of this contamination are unknown, and it is not known if it is related to 
the 1969 fire. 

One reference indicated that Building 779 was also contaminated slightly, but whether the 
contamination occurred inside or outside the building was not stated' 
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The area south of Building 778, which is included in IHSS 150.4, may also be contaminated due 
to other incidents. See the description for MSS 150.4 for further details of contamination in the 
area. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFT during the late 1970s and early 
1 9 8 0 ~ ~  indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g)' south 
of Building 776/777. 

M S S  Boundarv 

The boundary of this MSS, as presented in the IAG, includes the area between Buildings 776 
and 778. Maps showing the area of contamination, produced during and after cleanup activities, 
indicate that the affected area extended to the north wall of Building 707. The bounparies of this 
MSS now encompass the area indicated on the maps as being contaminated. 

Other MSSs of Concern: IHSS 118.2 is located south of Building 776, and is a result of 
solvent spills. MSS 150.4 is located south of Building 778, and is a result of a process waste 
line leak. The description for M S S  150.4 is included in this submittal. 

a 
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OUS MSS DESCRIITION 

0 MSS Number: 163.1 
MSS Name: Radioactive Site - 700 Area Site #3 - Wash Area 

Date/Duration of Occurrence: Unknown 

Description of Incident: CEARP intewiewees recalled that an area north of Building 774 was 
used for washing radioactively contaminated equipment and vehicles. Personnel would use nimc 
acid, soap, and water for the cleaning, and the solution would flow onto the ground.' A former 
RFP employee contacted during this OU8 study recalled that the cleaning of trucks occurred near 
the dock at the northeast comer of the building.* 

It has always been an RFP policy that extreme care be exercised for the protection of the workers 
and of the environment. An event that would have released radioactively contaminated liquid 
onto the ground and allowed to runoff into the surrounding environment is not consistent with 
this policy. It was the purpose of the RFP Site Survey Group to monitor outdoor activities and 
events for the presence of radionuclides. Interviews were held with two retired Site Survey 
monitors who were with the RFP from the 1950s until the 1980s. These individuals would have 
been aware of radioactively contaminated vehicles and equipment being decontaminated outside 
of buildings. They could not recall any activity similar to this description having happened and 
could not believe that it could have without their knowledge. Furthermore, on occasion, when 
a vehicle became contaminated, it was either decontaminated at the location of the incident to 
reduce the potential for contamination spread or, if safe, it was taken to a suitable onsite location 
for decontamination. Building 774 may have been suitable for the decontamination of some 
equipment because of the accessibility of the docks. Decontamination of vehicles was performed 
by wiping the surfaces with kimwipes and then monitoring until the surface was clean. The 
vehicle was not cleaned by being hosed down. There was no resulting wash water which could 
penetrate the asphalt or soil. The area around the decontamination site was monitored afterward 
and cleaned up if contamination was detected. 

Radiomemc Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicated no extremely Contaminated areas (stated to be 500,000 to 1,0oO,000 pCi/g)' 
northeast of Building 774. 

MSS Boundary 

The area adjacent to the east dock of Building 774 may have been used for the cleaning of 
noncontaminated materials but there is no evidence that it was used for the cleaning of 
radioactively contaminated vehicles. To allow radioactively contaminated wash water to flow 
into the environment would have been against the operating procedures that were employed at 
the RFP since its inception. The site has routinely been monitored prior to construction activities 
or other intrusive activities and with all of the construction and paving activities that have 
occurred, any residual radioactivity in this area would have been detected. The site-wide 
radiometric survey did not detect any extremely high levels of activity in the area. For these 
reasons, it is proposed to eliminate this MSS from further remedial investigations. 

0 
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Other MSSs of Concern: 
abandoned waste lines, respectively, are also located northeast of Building 774. 

IHSSs 139.1 and 149, which pertain to caustic releases and 
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Out? MSS DESCRIPTION 

IHSS Number: 173 
IHSS Name: Radioactive Site - 900 Area 

Datauration of Occurrence: Late 1950s, Early 1960s 

Description of Incident: The "south dock" of Building 991 may have residual contamination 
resulting from loading/unloading and washing activities in the area. The vaults associated with 
Building 991 may also be contaminated due to storage activities and structural problems. 

Building 991 was the first active building at the RFP and was used for storage and 
loading/unloading of finished products. According to former RFP employees, the "south dock" 
is actually located on the west side of Building 991,' and is referred to as "south" because it is 
located south of the tunnels to Buildings 996 through 999, to and from which loading/unloading 
operations were being conducted. 

The south dock was used for loading and unloading assembly components into the vaults, 
Buildings 996 through 999. According to former RFP employees, the dock and courtyard were 
often washed down with water, which could seep into cracks and the edge of the asphalt' 

Cleaning of depleted uranium parts was conducted in the courtyard of Building 991, which is 
located on the west side of the building near the dock, in the late 1950s and early 1960s. 
Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored 
in drums and removed for disposal. Spills and water could have drained into storm drains? 
These washing activities were conducted along the north wall of the asphalted courtyard3 

The storage vaults and tunnels associated with Building 991, Buildings 996 through 999, are used 
for storing finished uranium, plutonium, and beryllium parts prior to offsite shipment. The 
finished product was not considered radioactive because the components were plated with nickel. 
The vaults have reportedly been subject to infiltration of groundwater: The structural integrity 
of the vaults was compromised during construction of Building 771, due to heavy equipment 
driving over the area.3 According to a recent newspaper article, water is entering the tunnels 
through fractures in the walls, ceiling, and floors. Materials being stored in the area will be 
removed as a safety precaution.' 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,OOO pCi/g)6 
around the south dock of Building 991. 

M S S  Boundarv 

The IAG boundary for this MSS includes all of Building 991 and its surrounding areas. 
Contaminated areas underlying and surrounding the vaults and tunnels of Building 991, as well 
as the building itself, will be remediated as Under Building Contamination (UBC) 991 as 
indicated in the final Historical Release Report of June 1992; therefore, it is proposed that this 
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OUS MSS DESCRIPTION 

IHSS Number: 184 
IHSS Name: Building 991 Steam Cleaning Area 

Datauration of Occurrence: Unknown 

Description of Incident: An area southwest of Building 991, near Building 992, was used for 
the steam cleaning of equipment and drums. It was reported in CEARP Phase 1 that some of 
the equipment may have been radioactively contaminated. Steam cleaning of radioactively 
contaminated equipment may have been conducted in an area southwest of Building 991, near 
Building 992, the Guard Post. It was stated that the wash water was collected in a sump and 
then transferred to the process waste system.' No former or present RFP personnel were found 
which recalled the steam cleaning of radioactively contaminated materials in this area. 

CEARP interviewees recalled that there was a small contaminated spot on the ground that was 
cleaned up. Approximately 3 feet were excavated during cleanup. It was stated that this 
occurred on the north side of Central Avenue, southwest of Building 991;2 however, the exact 
location was not stated. Many spots of contamination had been detected in the past in soil along 
Central Avenue in this area due to the presence of the Mound, Trench No. 1, and Oil Burn Pit 
No. 2. It is unlikely that the 3 feet of contaminated soil was associated with the steam cleaning 
activities. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g):' 
southwest of Building 99 1. 

MSS Boundary 

The boundary of this MSS, as presented in the IAG, is around the Building 992 Guard Post. No 
documentation delineates the location of washing activities; however, the paved area between 
Building 992 and the south dock may have been used for steam cleaning. It is proposed to 
extend the boundaries to include the paved area and not the Guard Post. 

Other IHSSs of Concern: M S S  173 is near IHSS 184. The description for IHSS 173 is 
included in this submittal. 
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OUS IHSS DESCRIPTION 

IHSS Number: 188 
IHSS Name: Acid Leak 

DatdDuration of Occurrence: 1983 

Description of Incident: CEARP interviewees recalled an incident near the east gate! of Building 
374 in which a drum containing nitric acid and hydrochloric acid leaked The area was unpaved 
at the time of the incident.' 

No documentation regarding the incident or cleanup activities was found. The incident is not 
mentioned in the Summary of Events or Environmental Analysis Weekly Highlights for the 1983 
timeframe nor were any event-specific reports found which detail the incident. 

Employees who were in positions to have responded to such an incident do not recall. this 
incident and state that they knew of no reason why a drum containing acids would have been in 
the area of Building 374.23 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500;OOO to l,OOO,OOO pCi/gj" 
around Building 334. 0 
MSS Boundarv 

Because no documentation was found which delineates the location of the incident, the existing 
MSS boundaries could not be verified. The occurrence of this incident could not be confmed 
so it is not unlikely that this incident ever occurred. 

Other MSSs of Concern: No other MSSs have been identified in thls area. 

References 
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0 DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
sum loo 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

April 14, 1992 
1801-17 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed is a current description for IHSS 150.1 in OU8. 

I am also providing supplemental information on IHSSs 118.1; 
132, 139.2, 144, and 159. This additional information primarily 
presents more details regarding the depth and construction of 
tanks and pits. The exception to this is IHSS 139.2 in which we 
present information on a very similar potential area of concern 
in the immediate vicinity of IHSS 139.2. This other potential 
area of concern also involves acid, although the specific acid 
is nitric, not hydrofluoric. With regard to IHSS 151, the 
information in the HRR is accurate enough to use. I have 
included a computer disk with this information on it. 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL INFORMATION 

IHSS Number: 118.1 

IHSS Name: Multiple Solvent Spills West End of Building 730 

The steel carbon tetrachloride tank associated with this IHSS was removed in the early 1980s. 
Recently obtained drawings, including D- 1349 1 A, D- 13492A, and D- 13493A, provide dimensions 
and details of the tank which may be of importance when planning the environmental 
investigation of the area. 

The length of the tank (nortNsouth) was approximately 14 feet and the diameter of the tank was 
approximately 8 feet. The south end of the tank was enclosed in a concrete structure with which 
provided maintenance access and encased the piping. The dimensions of the concrete structure 
was approximately 6 feet by 12 feet in plan view and 12 feet deep. The wall thickness was 
approximately 0.75 feet. An 18 inch square sump pit located in the southwest comer at the 
bottom of the structure provided drainage. The bottom elevation of the interior of the structure 
was at 5976 feet and the top of the structure was at 5988 feet. The ground surface around the 
structure was approximately 1 foot below the top of the structure. 

This structure encased only approximately 3 feet of the south end of the tank. The tank was 
supported by the concrete structure and a concrete footing approximately 3 feet wide located at 
the north end. It is unclear from the design drawings how deeply the north pomon of the tank 
(that was not enclosed in the structure) was buried. The material which had surrounded the north 
pomon of the tank is unknown. 
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OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL INFORMATION 

IHSS Number: 139.2 

IHSS Name: Hydrofluoric Acid Tank Area 

There is a portable, refillable nimc acid dumpster located just north and west (approximately 25 
feet) of the hydrofluoric acid storage area discussed in the IHSS 139.2 description. More 
precisely, the dumpster is located at the southeast comer of Building 771. It is possible that 
leaks and spills in the vicinity of the dumpster have impacted the environment, as well as those 
affects on the environment resulting from incidents at the hydrofluoric acid supply area. Low 
pH soils and groundwater in the area at the hydrofluoric acid tank may be due to releases of 
hydrofluoric acid, nimc acid, or both. 

According to Supervisor Investigation Report #87-7-771.1 - Acid Spill, there was a release of 
approximately 35 gallons of 12 normal nimc acid at the dumpster on July 1, 1987. The cause 
was a leak in the supply hose. Neutralization was attempted by the use of potassium hydroxide 
flake and sodium bicarbonate. The following day, the soil was loosened and more sodium 
bicarbonate was added. An asphalt layer was discovered approximately 6 inches below the 
ground surface. The effected soil was removed, and new road mix was to be placed on the 
asphalt pad. 

. 

The dumpster involved supplies nimc acid to the Building 771 chemical makeup area. The acid 
is delivered to the 218 tank farm near Building 444 by an outside supplier. One of two available 
dumpsters is picked up at Building 771, taken to the bulk supply, and filled by Building 774 
Chemical Operators. The dumpster is then returned to Building 771. This process occurred on 
a daily basis when Building 771 was operational as a plutonium recovery facility. 



OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL INFORMATION 

IHSS Number: 144 (also pertains to IHSS 132) 

IHSS Name: Sewer Line Break 

Building 730 is the location of tanks discussed in IHSS 132 and 144. Recently obtained 
engineering drawings, specifically D- 13493 and 287 14-X5 1, provide additional information about 
these tanks. 

The tanks are underground concrete tanks which are beneath a pumphouse. To gain access to 
the pumphouse, one must go through a ground-level doorway and descend 9.67 feet down stairs. 
At this level, one is essentially standing on the tanks, which have manhole covers. 

Specific dimensions are as follows. The top of the pumphouse, which is slightly above the 
ground surface, is at an elevation of 5988.0 feet. The floor of the pumphouse, also the roof of 
the tanks, is at an elevation of 5978.33 feet. The base of the tanks are approximately 12 feet 
below the floor of the pumphouse, indicating an approximate base elevation of 5966.33 feet. The 
concrete surrounding the ,pumphouse and tanks is approximately 1 foot thick. 
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OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL INFORMATION 

IHSS Number: 159 

IHSS Name: Radioactive Site - Building 559 

Recently-obtained engineering drawings, specifically 39163-201 and 3855 1-206, provide 
additional information pertaining to the tanks located in Building 528. 

The tanks axe located in a "pit" which has a 16-inch thick concrete floor and 16-inch thick 
concrete walls. The base of the pit is at an elevation of 5,97650 feet, while the ground surface 
in the area is at an elevation of 5,998.0 feet. The tanks stand on legs, approximately 3.125 feet 
high. Access to the tanks requires the use of stairs, which descend to the east. The sump, which 
is located on the east end of the pit, is 4 feet deep, 3.5 feet wide, and has 1-foot thick concrete 
walls. 



OU8 MSS DESCRIPTIONS 

IHSS Number: 150.1 
IHSS Name: Radioactive Leak North of Building 771 

Date/Duration of Occurrence: 1957 - 1974 

Description of Incident: Wastes from Building 77 1 and materials to be reprocessed in Building 
771 were frequently handled and stored in the area north of the building. Building 770, north 
of Building 771, was built prior to 1964 and was used as a residue storage area in the past. 
Information for the development of the following discussion was gathered from the review of 
documents and historical engineering drawings as well as photographs and visual observation of 
the site. Several discrepancies were idennfied with the discussion in RCRA 3004(u). 

General Physical Setting 

The north si& of Building 771 has been paved since 1952. The drive along the north side of 
the building served as the main access road to Buildings 771 and 774. Building 771 was one of 
the original buildings and has had several additions built onto it since it was first constructed. 
The building's main function has been plutonium recovery. Building 770 was constructed 
sometime prior to 1964 and has its main entrance on the west side. The west and north sides 
were initially paved. The south side of the building is now paved as well. A grass-lined ditch 
is beyond the east side of the building. The area north of Building 770 was altered during 
construction of the Protected Area (PA) and a r o a .  although-it, is.not known-if any soil 
removed. . .- -.- _ _  *.--.!>.;,:.:! . . . -. 

A small prefabricated building used for storage -is located- west of Building 770. This building 
was present in 1969 photographs and has been used for equipment storage. No documentation 
was found relating any incidents of contamination to this small building. 
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Incidents of Contamination 

Through the course of the heavy use this area received, several unrelated incidents have occurred 
which impacted the area. Brief descriptions of these follow. 

On September 11, 1957, the RFP's first major fire occurred in Building 771. A plenum was 
breached releasing an unknown amount of radioactivity around the building, particularly to the 



north. The impact the airborne radioactivity may have had on the access road was not quantified; 
however, fire clean-up activities followed the incident, 

From approximately 1962 until approximately 1968, a 5,000-gallon stainless steel tank was 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank, one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab 
foundation. The tank was temporarily sealed to mitigate the leak until the tank could be emptied 
through the processing of the contained solution. Once emptied, the tank was taken out of 
service and remained in place until it was moved to the size-reduction facility in Building 776 
sometime shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When 
the tank was removed to the size-reduction facility, the concrete slab was decontaminated until 
the point where smear samples did not detect further removable radioactivity. Paint was applied 
to the concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north 
of the area and buried (MSS 163.2). The area was paved sometime prior to June 1969. 

On June 11,1968, during the removal of drums from the 903 Storage area, a drum leaked on the 
roadways as it was being transported to Building 774. The forklift carrying the leaking drum 
traveled across the- access -road north of Building -771. = The area near Building -774 was -- --- 

contaminated at the-time.=The road-in-front;of Buifding - 7 7 1 ~ ~  apparently not considered to _ _  -.- 
be impacted by the z h c i d e n t .  - Further &tails of this inci-knt Ziie proirided in the MSS 172 
description. 

The paved area between Buildings 771 and 770 was used for the storage of residue in drums 
prior to processing in Building 771. A June 1969 photograph shows over one hundred drums 
s t o d  in rows on the pavement. A fence parallel to Building 771 also encloses the west entrance 
to Building 770 and defines a storage area.? Drums were also stored in the courtyard south of 
Building 770 between the access road and the building. This location has since been altered 
because in the 196Os, there was a concrete embankment wall along the south and east sides of 
the courtyard and there is no embankment wall currently. Construction changes in this m a  are 
not clear. More information may be found regarding the physical alteration of the area. Drums @ 



of waste from the 1969 fire in Building 776 were stored in the area for counting prior to 0 shipment.' 
c 

Another specific incident of contamination occurred on November 16,1970 when residue leaked 
out of a drum of filters as it was being transported from a storage area (mangle area east of the 
solar ponds) to Building 771 for processing. The ground area near the dock at Building 771 as 
well as the truck and cargo container the drum had come in contact with were all contaminated4 
The leak was detected while in transit and the area was decontaminated5 It was noted in March 
1971 that a si@icant incxease in the number of "hot waste" drums wexe stored outside in the 
area north of Building 77 1. These drums contained residues for the Building 77 1 incinerator and 
the number of drums in storage was becoming problematic for the Health Physics operations 
Group! 

- 

On June 11, 1971, a leaking drum on the pavement caused the contamination of approximately 
115 square feet of asphalt? Soil and approximately 200 square feet of asphalt were removed 
for off-site disposal? A recommendation was made to lease cargo carriers to protect the drums? 
A waste drum was found to be leaking shortly after that on July 2,1971 and was de@& to 
contain nimc acid from non-line generated waste. A rainstorm spread the contamination affecting 
between 2,300 and 2,500 square feet of asphalt and gravel with levels of Contamination ranging 
from 500 to 1,000,OOO counts per minute plutonium. The incident prompted a request for 
additional cargo caniers and the use of Building 776 for storage.'ov11s12 It was subsequently 
detemined that these incidents in June and July 1971 resulted in contamination of the area 
ranging from l00,OOO to 300,000 dpm/100 cm2 on the asphalt* 

In August 1972, a punctured scrap box stored inside Building 770coritaminated 3,600 square feet 
inside the building and 500 square feet outside. Levels of radioactiVity ranged up to 200,000 
dpm/cm2. Removal of asphalt and soil for off-site disposal began immediately following the 
incident.* Finally, on September 15,1972, a 55-gallon drum containing spent ion exchange resin 
residue leaked inside Building 770 onto the concrete floor. Contamination was tracked between 
Buildings 771 and 770 and covered 600 square feet including 50 drums and a forklift. Levels 
of contamination ranged from 5,000 to 100,OOO counts per minute plutonium. The area was 
noted to be decontaminated but details of these activities were not 

The specific locations of these incidents were not recorded, however, the paved area north of 
Building 771 and west of Building 770 was used for storage in a structured manner since befare 
1969, and probably as early as 1964.14 The storage area was bounded on the north by a fence 
which was parallel to Building 771 and jogged north to enclose the west entrance of Building 0 



770. During the time of storage, the paved area still functioned as the access road for Buildings 
771 and 774. 

The material stored consisted primarily of residues which had a high plutonium content and were 
destined for plutonium recovery operations in Building 771. Materials were s t d  in drums on 
pallets or in cargo containers. No documentation was found which provided any hazardous waste 
characteristics which may have been associated with the plutonium residue. Decontamination 
activities conducted after specific incidents would have been focused on radioactive 
contamination. It is not unlikely that residual contamination from hazardous constituents may 
have remained. 

Due to environmental concerns related to the clean-up activities at the 903 storage area and the 
mangle storage area, efforts were made sitewide in the early 1970s to move all radioactively 
contaminated materials to indoor storage. The Building 771 area was used for storage until 
approximately 1974 when Building 776 was used for such storage. Building 770 was then used 
for the storage of equipment and also a facility for equipment assembly prior to installation in 
other buildings.’ 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s. indicate no extremely contaminated areas (stated to be 500,OOO to 1.0o0.0oO pCi/g)” north 
of Building 77 1. 

Air Considerations: No documentation was found identifylng air monitoring in-response to any 
release incidents. 

Soil Consideration: Soil may have been exposed in the area directly around Building 770 and 
beneath the concrete foundation slab of the americium tank. These areas have subsequently been 
paved and were probably not monitored for hazardous constituent contamination. RFP 
procedures in 1972 required an alpha survey meter evaluation prior to excavation. Readings of 
greater than 250 cpm plutonium necessitated additional soil sample collection.’6 It is unknown 
if the preparation of soil for paving required the alpha survey. The soil beneath the pavement 
is compacted fill because the area had been a fairly steep hillside sloping to the north before the 



area was developed. The thickness of the compacted fill material varies across the site and 
increases to the north. 

Contamination from hazardous constituents which may have accompanied the radioactive 
contamination was not monitored. Contamination may exist beneath the pavement. The potential 
constituents, concentrations, and specific locations are unknown. Because contamination may 
have been in the area since at least 1968, the potential for migration and decomposition of the 
constituents exist. 

Surface Water Considerations: Surface water on the pavement generally drains to the west. 
Prior to the mid 1960s, some surface runoff was able to drain into a snip of grass west of 
Building 770 between the access road and the Building 771 parking lot. The g&s smp was 
reduced in width in the late 1960s and finally was paved entirely. The area immediately north 
of Building 770 has a grated collection channel which directs collected water to the east toward 
a small pond ("Bowman's Pond'). The water in the pond is collected in the Interceptor Trench 
Pump House system associated with the solar ponds. 

Geologic Considerations: Several test wells were drilled in the area north of Building 771 in 
1962 in preparation for the construction of an addition. One boring was located in the northeast 
comer of Building 771 and was drilled to a depth of 36 feet from an elevation of 5946 feet. Fill 
was to a depth of 1 foot, highly weathered claystone was to a depth of 15 feet and weathered 
claystone was to the bottom of hole. The water table was encounted at 6 feet although the date 
of the borings was not provided. 
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Other IHSSs of Concern: MSSs 146, 163.2, and 172 are all in close proximity to this MSS. 
Descriptions of these a ~ e  included in this OUS workplan. IHSS 146 involved process waste and 
may have constituents similar in nature to MSS 150.1. IHSS 163.2 is the buried concrete slab 
contaminated with americium from the 1968 incident. IHSS 172 involved a small amount of 
contaminated liquid that leaked onto the roadway in 1968. 

Buildings 770 and 771 were proposed in the draft HRR to be designated as buildings suspected 
to have contamination underlying it due to the activities that o c c d  in the building. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUND-WATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN. COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 April 11, 1992 

1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are current descriptions for a number of IHSSs in OU8. 

The specific IHSSs included in this submittal are 123.2; 126.1; 
126.2: 144; 159; and 163.2; Having now completed IHSS 123.2, I 
can state that the facts as presented in the Historical Release 
Report (HRR) for IHSS 123.1, are accurate. The description of 
IHSS 123.1 from the HRR should now be used by AS1 for your 
purposes. I have obtained a small amount of additional 
information on IHSSs 118.l’and 118.2, but this information has 
only served to verify that the locations and facts surrounding 
these two IHSSs as presented in the HRR are largely correct. I 
intend to visit the engineering department on Monday and try to 
obtain additional information that may be of use during our site 
investigation (such as elevation of the bottom of the tank for 
IHSS 118.1 and dimensions of the valve pit that served this 
tank) for these two IHSSs. The carbon tetrachloride tank 
associated with IHSS 118.2 ’ is located within secondary 
containment in an area between Buildings 707 and 778 that is 
entirely paved. The tank is an aboveground 5,000 gallon tank 
apparently sitting on a concrete pad (the very base of the tank 
is sitting in water that is held by the secondary containment). 

I have included a computer disk with the descriptions of the 
above IHSSs on it as well as the IHSS submittal of Thursday. 
With this submittal we have provided new, detailed descriptions 
of 15 of the IHSSs in OU8. We still owe you a write-up on IHSSs 
150.1 and 151. We have reviewed the descriptions in the HRR of 
the remaining IHSSs in OU8 to ensure that there are no major 
inaccuracies in location or release information. Of these, some 
additional details were provided for IHSSs 132 and 150.3 in my 
letter of yesterday. Of the remaining IHSSs, the HRR 
description was essentially accurate. 



Mr. Jim Shaffer 
Page 2 
Operable Unit 8 April 11. 1992 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU8 IHSS DESCRIPTIONS 

IHSS Number: 123.2 
IHSS Name: Valve Vault West of Building 707 

Date/Duration of Occurrence: Particular occurrence in 1958, however, the Valve Vault was 
in use from 1952 to Late 1980s 

Description of Incident: (The coordinate system used in  this description is that of the 
Rocky Flats Utility Drawings.) The specific incident that  has been described in IHSS 123.2 
is that which involved a valve vault on the original process waste lines (OPWL). The OPWL 
were installed a t  various times from 1952 until approximately the mid 1970's, and were 
taken out of service during the period of the mid-1970's to the mid-1980's. The OPWL were 
originally laid out with the line from just west of Building 881 to Building 774 consisting 
of a 3-inch diameter saran-lined pipe encased in  a 10-inch diameter vitrified clay pipe 
(VCP). This line extended in approximately a north-south alignment from approximately 
N35,450, E20,560 to a 45-degree elbow a t  approximately N36,910, E20,560. At this elbow 
the line extended to the northeast to approximately N37,340, E20,990 a t  which point 
another 45-degree elbow re-directed the waste to a north-south ending a t  Building 774. 
Flow in this line was by gravity from approximately N35,450 to the north.'*2 The OPWL 
were typically abandoned in place. 

This line was originally installed primarily with lampholes; no valve vault was present a t  
the south 45-degree elbow.'*2 These lampholes consist of a small structure that allows one 
to view the containment area between the primary containment (the 3-inch saran-lined steel 
pipe) and the secondary containment (the VCP).' These lampholes were too narrow for  
access to the pipe system and were not provided with rungs.' The  intent of the lampholes 
was to allow for  ,more efficient repair of the OPWL system should a leak develop by 
allowing some narrowing of the location of the leak.' 

Substantial leaks occurred a t  the two 45-degree elbows on this line due to expansion of the 
steel pipe from thermally hot steam condensate discharges f rom Building 881.' The 
operation of the OPWL in this area involved the use of steam condensate to flush the OPWL 
line following the transfer of acidic or other corrosive waste.' Leaks of acidic process 
waste into the secondary containment pipe resulted in additional corrosion of the outside 
of the mild steel pipe. One bad leak occurred in  December 1958 at  the south 45-degree 
elbow when the pipe b-roke-and process waste followed the containment pipe to the north' 
45-degree elbow andlealied info a-difclil -Approximately 4,050 ga1lons.of waste leakedlin ' 
this incident (Building 881 had sent 2,700 gallons of laboratory waste and 2,700 gallons of 
laundry waste and  only 1,350 gallons of waste were received in Building 774). The 
laboratory waste had a pH of 5.6, 0.51 milligrams per liter (mg/l) of enriched uranium 
(uranium 235). and  120 mg/l of nitrates; and the laundry waste had a pH of 9.4 and 0.51 
mg/l of enriched uranium. The elbow was repaired.' 

- -  - - 

- -  -- - 

At some time af te r  construction of the OPWL in this area a valve vault was installed a t  the 
location of the south 45-degree elbow (N36,910, E20,560).g*7 This is the valve vault referred 
to as "the valve vault west of 707." The valve vaults consist of a larger, more elaborate 
structure than lampholes with rungs down to the pipe location allowing worker access to 
the pipes. This valve vault may have been installed due  to the need to allow for repair of 
the 45-degree elbow. The diagonal line (from the south 45-degree elbow to the north 45- 
degree elbow) was abandoned in 1968 due to the construction of Building 707 over the line.' 
The alignment of the OPWL was modified so that  f rom N36,910, E20,560 a three-inch 
diameter stainless steel line ran due north to N37,284, E20,560. At N37,059, E20,560 another 
valve vault was built to allow for process waste collection from Building 559 which became 
operative in 1968.819 This valve vault could also be described as "west of 707." but this valve 



vault is further north than the one a t  which the 45-degree elbow had been located, and  was 
not in existence a t  the time of the leaks from the 45-degree elbows. From N37,284, E20,560 
the new process waste line ran to the east and eventually to Building 774.' No 
documentation was found of any releases f rom the valve vault that was constructed a t  the 
location of the south 45-degree elbow. ... .. ... 
Air  Considerations: No documentation was found identifying air monitoring in response 
to any release incidents. 

Soil Considerations: It is possible that soils contaminated from problems experienced a t  the 
two 45-degree elbows contributed to soil contamination in the area of each elbow in 
addition to areas along the OPWL. Since the OPWL are sloped to allow for  gravity 
drainage, the migration of waste along the backfill of the OPWL would probably have been 
from the south 45-degree elbow (N36.910, E20'560) to the north 45-degree elbow (N37,340, 
E20,990), a distance of approximately 630 feet. The approximate invert elevation of the 
OPWL a t  the south 45-degree elbow is 5,986.34 feet, while at  the north 45-degree elbow the 
invert elevation is approximately 5,982.80.' Based on current topography these inverts 
should be approximately 5.5 feet deep and  approximately 3.2 feet deep, respectively. 
Approximately 360 feet of the diagonal OPWL pipe is either buried beneath Buildings 707 
and 778, or  has been removed for the construction of Buildings 707 and 778.7*9 I t  is possible 
that the remainder of the diagonal pipe could have been removed during construction 
activities related to Building 707, but this is considered unlikely. 

A soil sample taken one foot south and  one foot east of the valve pit for  the south 45-degree 
elbow contained 45 mg/l of nitrate and 0.145 disintegrations per minute per gram of 
plutonium activity. This soil sample was taken a t  an approximate depth of four  feet  and  
is assumed to have been collected in 1976 fo r  the study in which it was reported.' The 
reason for  which the soil sample was analyzed for plutonium is unclear since the buildings 
upstream of this location on the OPWL were not plutonium processing buildings but were 
rather laboratories(Bui1dings 123 and  441) and  uranium processing buildings (Buildings 444 
and 881). Building 881 was converted in the mid-1960's to a stainless steel processing 
building. Major concentrations of plutonium should not have been expected in this line. 

The Radiometric Survey, performed a t  the RFP during the late 1970s and early 19809s, 
indicated no extremely contaminated areas(stated tu be 500,000 to. 1,000,000-pCi/g)~in the - - 
areas along the surveyed-portions of the- alignment 'of the original process-waste lines 
involved in the 1958 incident." 

- -  - - -  

Surface Water Considerations: Surface water drainage in the vicinity of the north and  
south 45-degree elbows is currently to the east. The surface water drainage patterns a t  the 
south 45-degree elbow time of the 1958 spill is expected to have largely been the same as 
currently. However, the ditch near the north 45-degree elbow discussed in the description 
of the 1958 spill is assumed to have been associated with a road noticeable in a 1955 aerial 
photograph of Rocky Flats. Based on the original contours of the land in this area it is 
expected that flow in the ditch near the north 45-degree elbow would have been to the 
south." Ultimate drainage from each of these areas in  1958 was to South Walnut Creek. 

Geologic Considerations: It is probably that subsurface geotechnical investigations were 
conducted for Building 707 prior to  i ts  construction. Any record of these investigations 
have not yet been located. Monitoring wells located in  the general vicinity of this IHSS are  
23-86 and 24-86 as well as 180-89. ... .. ... 



Other IHSSs of Concern: This release involved the OPWL, and  therefore the OPWL IHSS 
(IHSS 121) is of potential concern. It is possible that this IHSS should more properly be 
addressed by the OPWL IHSS. 

Other IHSSs that may have impacted this IHSS include IHSSs 150.4, 150.7, and 159. These 
IHSSs are included in this OU. 

References 

The Austin Company, 1952, "Industrial Waste Plan & Profile, Bldg. 81 & 74," Drawing RF- 
207- 104-C (Dow Drawing 5703-2). As-Built (Date Illegible), Designed May 17. 

The  Austin Company, 1953,"Rocky Flats Plant, Industrial Waste Flow Diagram," Drawing 
RF-207-106-B (Dow Drawing 5703-2). As-Built, January 29. 

' Maas, M., 1992, Retired Former Rocky Flats Plant Liquid Waste Operations Employee, 
Personal Communication, April 10. 

* Sunday, G., 1976, "Survey of the Status of the Existing Process Waste Lines," Rockwell 
International, September 1. 

Maas, M., 1991, Retired Former Rocky Flats Plant Liquid Waste Operations Employee, 
Personal Communication, November 25. 

' Blaha, F., 1992, Site Visit to Original Process Waste Lines West of Building 707, April 7. 

' Rocky Flats Plant, 1990, "Site Utility Drawings," Drawing 15501-30-M, Sheet D-5, July 
20. 

ChemRisk, 1992, "Task 3/4, Draft Report, Rocky Flats History," February. 

Rocky FlatsPlant, 1990, "Site Utility Drawings," Drawing 15501-30-M, Sheet C-5, July 20. 

Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal lo 

Letter to Tom Greengard, August 19. 

EPA, 1988, "USDOE Rocky Flats Plant Aerial Photograph, 1955," EPA Environmental 
Monitoring Systems Laboratory - Las Vegas, PIC No. 88760, Frame No. AIN-2N-88, July 2, 
1955. 

4 



OU8 MSS DESCRIPTIONS 

IHSS Number: 126.1 & 126.2 
IHSS Name: Westernmost and Easternmost Out-of-Service Process Waste Tanks 

DatdDuration of Occurrence: 1953 to 1984 (period of operation of the tanks) 

Description of Incident: Two out-of-service process waste tanks are located below Building 
728. The tanks were built in 1952. Each reinforced concrete tank has a design capacity of 
25,000 gallons and an approximate operating capacity of 20,000 gallons. The combined exterior 
tank dimensions are 33 feet 6 inches (east-west) by 23 feet 5 inches (north-south) and are 11 feet 
8 inches high. The ceiling and wall thickness is 10 inches and the floor thickness is 1 foot. The 
tanks share the inner wall. The bottom elevation of the tanks' interior is at 5931 feet. The tanks 
were designed with a minimum cover of h e  feet of till except for the area overlain by the 
building. The original design indicated that two pipes enter each tank from the south. The invert 
elevations of the pipes where they entered the tanks are 5939 and 5938 feet.' The volume of 
material that could remain in the tank below the level of the outlet pipe is unclear from the 
design drawings. The tanks had stored laundry water from the Building 771 laundry facility 
which ceased operations in the late 1950s. The tanks are sometimes referred to as laundry tanks. 

The pumphouse (Building 728) is a concrete structure situated directly above the tanks with 
dimensions of 14 feet 10 inches (east-west) by 7 feet 10 inches (north-south) and is 7 feet 6 
inches high. The south wall of the pumphouse is above the south wall of the tanks. It contains 
the manholes for access into the tanks and one sump pump for each tank as well as one sampling 
point into each tank. The pumphouse is partially underground so it does not appear as large as 
its dimensions indicate.' . 

- 

At the time the tanks were constructed, an asphaltic concrete road existed between the tanks and 
Building 771. The ground surface directly north of Building 771 was at an elevation of 5949 
feet. The ground sloped toward the road which was at an elevation of 5945 feet and then 
dropped off toward the north at a slope of four to one to the location of the tanks. The road was 
built over compacted fill. A drainage ditch beginning at the east end of the tanks between the 
tanks and the road directed surface runoff to the west. 

In 1966, the original pipelines into the tanks were replaced with cast iron pipes.2 The original 
lines were abandoned and they may still be in place. The cast iron pipes were either replaced 
or supplemented with fiberglass pipes in 1969? 

* 



By 1969, the entire area north of Building 771 was covered with fill and pavement including the 

tanks, which were then beneath approximately ten feet of fill. No documentation was found 
indicating the condition of the tanks during their use. 

I area around Building 728 and above the tanks. Traffic was then permitted over the m a  of the 

Design of the process waste system replacement in Building 771 was completed in 1983.4 Since 
1984, the tanks have served as overflow for fire deluge water. The tanks reportedly fill With 
groundwater slowly and periodically the liquid is pumped into the process waste system. The 
tanks were pumped in 1990.' Water was noted in the tanks in 1992 and is assumed to be 
groundwater! 

No documents were found which identify any specific incidents of releases to the environment 
caused by these tanks. Liquid process waste typically contained nitrate, plutonium, uranium, and 
various other organic and inorganic constituents. In 1976, typically two transfers were made to 
the tanks per month. 

Radiometric Survey Results 

The results of the Radiometric Survey, conducted at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,O00,0oO pCi/g) north 
of Building 771.' 

*** ** *** 

Air Considerations: No documentation was found which detailed -specific--air -monitoring 
activities related to these tanks. 

Soil Consideration: No documentation was found which described soil samples collected in the 
area around the tanks. The tanks are surrounded by fill material placed in 1953. The area to the 
south of the tanks was disturbed in 1966 and 1969 with the replacement or addition of process 
lines. Compaction of soil occurred above the tanks when area was paved in the late 1960s. 
Utility drawings indicate the number of underground pipelines present in the area of the tanks. 
There may be a number of other underground pipelines present in the area which are not shown 
on current utility drawings. In particular, many pipelines from the OPWL have been abandoned 
and may still be present. These pipelines represent both obstacles for intrusive investigations as 
well as pathways for migration. Migration pertains to the potential for contamination due to 



these tanks to move to other areas and the potential for contamination from other sources to 
move toward these tanks. 

Surface Water Considerations: The tanks are located underground and are currently covered 
with pavement. Runoff from the pavement is directed to the west. The tanks were not entirely 
covered with pavement until the late 1960s. Prior to that, the area above the tanks was covered 
with fdl allowing surface drainage to infiltrate to the area around the tanks. 

Geologic Considerations: A previous study of this IHSS indicated that groundwater seeps into 
the concrete tanks and is periodically pumped out. This indicates that the tanks are within the 
saturated zone of the soil. Historical soil b r ings  from near Building 771 indicate that the area 
is fill material overlying weatheEd clay bedrock? The depth to bedrock in the immediate area 
is not currently known. 

*** ** *** 

Other IHSSs of Concern: This IHSS is within the area of IHSS 150.1 which is included in 
OU8. MSS 172, also included in OU8, is located directly south of Building 728. Descriptions 
of these MSSs are included in the OU8 Workplan. 
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OUS IHSS DESCRIPTIONS 

IHSS Number: 1 4 4  
IHSS Name: Sewer Line Break 

DatdDuration of Occurrence: June 7 and 8, 1972 

Description of Incident: There are four underground waste holding tanks located north of 
Building 776 and east of Building 701, in a small structure identified as Building 730. They are 
designated as Tanks 776 A through D. They were built in approximately 1956,’ and were taken 
out of service in the 1980s. They are now used as plenum deluge tanks? The tanks would, 
therefore, normally be dry. 

The tanks are concrete, and have a 26-foot depth. They are non-inspectable. The capacity of 
Tanks 776 A and B is 22,500 gallons each, and the capacity of Tanks 776 C and D is 4,500 
gallons each. The dimensions of 776 A and B are 25’x15’~10’ each, and those of 776 C and D 
are 5’xlSxlO’ each.’ Tanks 776 A and B are laundry waste holding tanks, and Tanks 776 C and 
D are process waste holding tanks. If tanks C and D overflowed, the excess liquid could drain 
into tanks A and B, and vice versa.’ A site map is attached- 

From approximately 1969 until 1973, laundry waste could be transferred through the sewer lines 
to the sanitary sewer ~ys te rn .~  A pipe header at the tanks allowed alternatives of pumping the 
laundry water to the sanitary sewer system, the Solar Evaporation Ponds, or Building 774: 

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was 
completed. Apparently, previous transfers of laundry waste water from Tanks 776 A and B 
resulted in backflow into the vault. The revision to the floor drain, involving relocation of the 
drain pipe connection, would allow the waste to be transferred at higher pressures? 

On June 7 or 8, 1972, the increased pumping rate during a transfer of laundry waste water from 
Tanks 776A and B to Building 995 caused suspension of high level sediment in the tanks and 
pressurization of the sanitary waste line. The pressurization of _ . _  the line caused a commode and 
sink in Building 701 to overflow, and a-patch to rupture in the line east-of the waste holding 
tanks? Due to the overflow of the commode and sink, the toilet, sink and floor of Building 701, 
as well as the ground east of the building, were contaminami6 The patch which ruptured was 
apparently located between Buildings 777 and 779.’ At the time of the incident, maintenance 
may have been cleaning out a clean out plug near Building 701, further increasing the potential 
impacts on the environment.6 

Activities of samples taken from the toilet bowl in Building 701 were as high as 136,000 pCUl 
on June 7 and 8. A sludge sample taken from a cleanout plug in the Building 701 sanitary sewer 
line contained only minimal radioactivity. Analysis of the sediments from the bottoms of Tanks 
776 A, B and D indicated liquid phase activities of 68,000 pCii, 9,100 pCi/l, and 302,000 p C 8 ,  
respectively .’ 



lnterviewees for CEARP Phase I recalled a sewer line break between Buildings 779 and 777 
which was discovered when contamination was found in a rest roam.' It is believed that this is 
the same incident as the 1972 patch rupture as discussed above. The area between Buildings 777 
and 779 consists of a paved alley which slopes to the south. The alley was paved in 1968.' . 

*** ** *** 

Air Considerations: It is improbable that the release has a residual impact on the air. Air 
monitoring done on June 8, 1972 detected no count? 

Soil Considerations: The rupture in the line patch east of the tanks resulted in soil 
contamination. Approximately 50 drums of soil were removed? A conflicting document states 
that 38 drums of soil were removed.'' It is probable that residual soil contamination is present. 

The contaminated soil around Building 701 was apparently removed also. As of June 8, 1972, 
19 drums of soil had been removed. No soil count was detected at that time.' 

The radiometric survey performed in the late 1970s and early 1980s indicated no exmmely 
contaminated (500,000 to 1,OOO,OOO pCi/g) areas at or near this MSS." 

Surface Water Considerations: Following the 1972 pressurization incident, the Building 995 
outfall and other downstream points were sampled daily. There was increased radioactivity in 
the 995 outfall. The highest sample concentration of total alpha-emitting radionuclides in the 
outfall was 417 pCfl, on June 1 1 ,  1972.3 

Geologic Considerations: It is possible that the laundry waste had an impact on the 
groundwater in the area. Wells #1986 and #2386, which were installed in 1986, and Well 
W389,  which was installed in 1989, are the only wells in the general vicinity of this MSS. 

*** ** *** 
- .  . .  - . -  . .  . . , -  . . _  _ _  .. . - .. % . - . . 

Other IHSSs in the Area: Other areas or incidents of concern in the immediate area of Tanks 
776A and B and Building 701 are as follows. 

0 West of Building 730 Solvent Spill; IHSS 118.1: 
In the 1970s and early 1980s. releases of carbon tetrachloride occurred from the 
storage tank adjacent to the west end of Building 730. This M S S  is included in 
OU8, and the description is included in this work plan. 

D Radioactive Site - 700 Area Site No. 4; IHSS 132: 
The tanks included in  IHSS 1 4 4  are also identified in IHSS 132. A revised 
description of this MSS will follow at a later date. 



. Cooling Tower Blowdown Building 774; IHSS 137: I 

This IHSS consists of a potentially impacted area resulting from possible releases 
of cooling tower water south of Building 774. Historical Release Report text from 
this IHSS is attached. 

. French Drain North of Building 776/777; PAC 700-1100: 
The fiench drain discussed in this potential area of concern (PAC) may have been 
a pathway for groundwater and soil contamination. Historical Release Report text 
from this PAC is attached. 

. Compressor Waste Oil Spill - Building 776; PAC 700-1107: 
This potential area of concern consists of a release of compressor waste oil which 
originated in a sump trench in the Compressor House. The spill occurred north 
of Building 776. Historical Release Report text pertaining to this PAC is attached. 
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IHSS Reference Number: 137 
- 

PAC REFERENCE NUMBER: 700-137 

Unit Name: Cooling Tower B.dwdown Buildings 712 anc. 7 3 
(IAG Name: Cooling Tower Blowdown Building 774) 

Approximate Location: N750.750; €2,084,150 

Dateis) of Owration or Occurrence 

Late 1950s - Present.' 

..:.. .'.'.'.>., :.: :.: .....,., . . . . . . . . ,$y.:<.?& ... . i .... 
.i.Y ... .... y .::.:.. 

i.., 

Descrimion of Owration or Occurrence 

Building 712 and Building 713 are both cooling tower facilities associ .'- Interviewee for 
CEARP mentioned a release of cooling tower water south of Building into Walnut Creek 
It is speculated that they were recalling a release from the Building 779 cooling tower in December 1976: The 
Building 779 cooling towers are covered in 

The Building 776 cooling towers blowdown 
blowdown water drains from the cooling 
buildings.' 

A leak in a cooling tower within the PA was rep0 
1990. A memorandum was sent to utilities 
metal sides.' Contact with the author of the d 
or Building 713. The leak has been estimated 
of the leak is unknown but could have o 

r treatment plant. It is thought the 
pes outside the south ends of the 

tween August 20 and September 6, 
to fix the leaks caused by corroded 

that the leak came from either Building 712 
gallons per minute. The duration 

'.7 .' '< 
PhvsicaVChernical Description of Constiiuknts Released' 

The released water contained 

. . .. - -  

the memorandum was sent to utilities. 

... . .  

Fate of Constituents Released to Environment 

No documentation w ch detailed the fate of the constituents released to the environment This MSS 
is being studied in accordance with the IAG schedule for OU8. However, the information developed on this unit 
for this study indicates that the IHSS location presented in the IAG is inaccurate. The IAG activities will include 
site investigations, site characterizations, and possible site remediation The Find Phase I RFVRI Report is to 
be completed by July 12,1994. 

RFPIHRRawyui 



PAC REFERENCE NUMBER: 700-1100 

@ 'i ' IHSS Reference Number. Not Applicable 

Unit Name: French Drain North of Building 776/777 

Approximate Location: N750.000; E2.084,000 

Datels) of Oueradon or Occurrence 

Prior to 1963 - After 1971' 

Description of Oxranon or Occurrence 

A french drain which was in use from about 1963 until at least 1972 1 7T of Building 776, 
crosses the alleyway, then heads easnvard where its effluent leaches ctive contamination 
in the area of this site is the result of the June 1964 explosion incid The area was again 
contaminated at the time of the May 1969 fire in Building 776 (PAC 700-131). This drain may have provided 
a pathway for the migration of radioactive contamination.' Another source indicated the french drain leads n o d  
from Door 14T of Building 776. 

PhvsicalKhernical Descrimion of Constituents Released 

Plutonium contamination present in the area of this site as a result of the 1964 and 1969 incidents was possibly 
redistributed below the ground surface although n on was noted? 

@ - .>' Reswnses to Owration or Occurrence 

No documentation was found 

Comments - .. _ . _ _ .  

The french drain co 

ased to the environment 

. -  - . - . _  .... .- 

76, are discussed as PAC 700-131. 

References ' 

1501 191 
' Personal Communication, Freiberg, K.J.. Retired RFP Employee, December 6. 1991. 
' 1601057 
' 1501 191 

- 
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PAC REFERENCE NUMBER: 700-1107 

IHSS Reference Number: Not Applicable 

Unit Name: Compressor Waste Oil Spill - Building 776 

Approximate Location: N750.500; E2.084.000 

Date(s1 of Operation or Occumnce 

June 10. 1986 and June 12, 1986 

Descriotion of Omration or Occurrence 

On June 10,1986, an open oil drum filled with 
One or two gallons of oil flowed onto the road and was carried 
originated from a sump trench in the Compress 
waste oil were spilled while uansfemng the oil 
drum srorage area north of Building 776 outside of Door 15T 

PhvsicalKhemical Descriotion of Constituents Released 

Compressor House waste oil was released to the environment'2 

ResDonses to Omration or Occurrence 

In response to the June loth incident, "Oil-D spaedoil. me 
comprwsor operator was instructed to have the "Oil-Dry" swept up, placed into a drum and disposed of in the 

und which detailed the final disposition of the "Oil- 
spill.' No documentation was found which funher 

e roof overflowed. 
rainwater. The oil 

allons of compressor 
d in the waste oil 

. 

.... 

. __ . _ _  .- __ _. -- . -- -. .._ -. ._ -_ _. . - 
- -- . .. . 

. . -  -. 

-_ . . .  
. .- --. 

._--  .. ::the -fate'of the cohsrjtuents. .- - 
.:- .- . . . .  

No documentation was fo 

Comments 
. 

' 1600550 
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IHSS Number: 159 
0 OU8 IHSS DESCRIPTIONS 

IHSS Name: Radioactive Site - Building 559 

Date/Duratioo of Occurrence: 1968 to 1971 

Description of Incident: Occupation of Building 559, the Plutonium Analytical Laboratory, 
began in 1968. The original construction included the installation of underground, pyrex, 
process waste lines beneath and adjacent to Building 559. These glass lines broke due to settling 
and construction activities in the area.' 

Building 559 is located north of Building 561, south of Building 566, west of Building 707 and 
east of the Protected Area (PA). IHSS 159, located on the east side of Building 559, is in a n  
area of both paved and unpaved surfaces, which slopes to the east.' A site map is attached. 

Process waste lines exit Building 559 in two different locations on the east side, connecting a t  
a manhole just east of where the southernmost pipe leaves the building. From there a pipe 
carries the waste south to the process waste tank area, known as Building 528, or "the pit." 
Process waste from Building 561 also exits on the east side of the building, and is carried to 
Building 528.2 Process waste exits Building 528 on the east side of the building. 

Building 528 contains a total of three process waste holding tanks, including two 1,800-gallon, 
7'x9' tanks and one 500-gallon, 33x8 '  tank. The tanks are stainless steel, and have been in 
existence since approximately 1966.' 

Some time prior to 1970, a break in the line was discovered between Building 559 and the pump 
house. Reportedly, several hundred feet of contaminated soil were removed as a result of the 
incident.' No further documentation was found regarding this pipe break. 

0 
In 1972, some time between March and May 1, the process waste line ruptured near the pit, 
resulting in soil contamination analyzed as containing 4,500 picoCuries per gram (pCi/g) of 
radioactivity at the waste holding tanks, and decreasing in activity from the tanks to the 
concrete pad and along the south side of Building 559.' The  leak was discovered around May 
1, 1972, when the total number of gallons of waste-transferred-to-Building 774 was being 
tallied. It was then noticed that no waste 'had been pu'mped s inceMarch  22,- 19'72;- It% 
estimated that appro~ximately'4,OOO gallonsof-wasfe-%ad been-.releasedWtlie environment on - ---.':I + 

the north side of the pit. Three breaks were found within an eight-foot area north'of- the pit." 
Reportedly, the line from the building perimeter to the holding tanks was replaced with a 4- 
inch PVC pipe surrounded by a 6-inch stainless steel pipe.' 

. .  - 

A leak in the southern section of the pipeline underlying Building 559 was also found a t  the 
same time in 1972 as the leaks discussed above. The leak was located 12 inches from the south 
wall and 32 feet west of the east end of the tunnel' (description follows). A bypass, of PVC 
pipe, was installed.' Liquid was found on the floor of an  a i r  circulation tunnel, which is 
approximately 4 feet north and parallel to the pipeline. Analysis of contamination found near 
the floor drain indicated 20,000 to 100,000 disintegrations per minute (dpm).' 

Another release occurred around May, 1972. Reportedly, there was a release of contaminated 
liquid due to the failure of a 4-inch pyrex line leading from "the surge tank to Building 774."Q 
It is unclear whether this incident involves the line exiting the east side of Building 528 or  
involves incident discussed below. 



On May 2, 1977, flooding in the manhole where the two pipes leaving Building 559 join was 
discovered. Water samples indicated 7,000 picocuries per liter (pCi/l) gross alpha on May 2, 
and 450 pCi/l gross alpha on May 3. Two sludge samples, collected on May 3, indicated 400 
disintegrations per minute per gram (d/m/g) and  45,000 d/m/g." The  contamination was, a t  
that time, thought to be due to residual groundwater contamination from the 1972 incident." 
The water which had collected in the manhole was pumped to the process waste holding tanks." 

5/20/77 

5/20/77 

5/20/77 

The manhole was observed from May 2 to M a y  19, and on May 19, water was found again in 
the manhole, as well as in the waste holding tank pit. It was determined that the leak was 
through the drip leg of the double-contained process waste line.5 Approximately 4,600 gallons 
of water had leaked into the pit, causing the sump pumps to pump the water into the tanks, 
which subsequently overflowed." The water contained gross alpha of 160,000 pCi/l.' 
Conflicting documentation states that  alpha activity was in excess of 300,000 disintegrations 
per minute per liter (d/m/l)." It was concluded a t  that time that the process water supply line 
(between Buildings 559 and sal) ,  the process line, and the shell of the process waste line were 
broken. The pit was decontaminated, and Building 559 ceased generation of process waste 
water, Water samples were taken, with analyses as  follow^:^ 

~ ~~ 7 

Steam pit (E of where northernmost pipe 
exits Bldg. 559) 

NE corner of Bldg. 561 

Footing drain manhole and  sump between 
Bldgs. 559 and 561 

200 pCi/l 

<40 pCi/l 

900 pCi/l 

A 

11 Date Location Concentration I (gross alpha) 

II I Process waste tank pit I 160,000 pCi/l 

By May 23, 1977, the concentration of gross alpha was less than 40 pCi/l at  the steam pit and 
the northeast corner of Building 561, and 450 pCi/l a t  the footing drain manhole. Water was 
pumped from the footing drain manhole to  the process waste holding tanks.. No attempt was 
made to repair the broken line, since the new process waste lines were to be ready by the week 
of June 13, 1977. Process waste was to be hand-carried to the tanks. Cleanup of the soil was 
to be completed by the end of the calendar -year.5 - - - - - - - - , . 

At the current time process waste exits Building 528 from the southeast corner and  flows to 
Valve Vault 10. The pipes from Building 528 to Valve Vault 10 are  a 2-inch and a 4-inch 
polyethylene pipe.2 

Air Considerations: An air sample was taken on M a y  3, 1977, following flooding of the 
manhole which contained gross alpha activity less than 0.01 picocuries per cubic meter 
(pCi/rn').'' A i r  sampling was also done a t  the time of the May 19, 1977 flooding of the pit; 
however, the analyses were not d o ~ u m e n t e d . ~  It is possible that contaminated soils could have 
had an impact on the air. The majority of the area in which these releases took place is 
currently paved. 



Soil Considerations: Following the pipeline leak underneath Building 559 in 1972, core samples 
indicated no measurable quantities of process waste contamination outside the building 
perimeter. Samples from underneath the pipeline, however, indicated activity of 
approximately 250 d/m/g.' 

As of May 26, 1972, soil had been excavated from the pit to somewhere along the length 
between Buildings 559 and 561, and 82 barrels of soil had been removed. Soil counts a t  the 
time indicated 10,000 counts per minute (cpm) a t  a 7.5' depth a t  the pit, 750 cpm two feet north 
of the pit at  92" depth, 300 cpm ten feet north of the pit, 250 cpm 25 feet north of the pit, and 
500 cpm 24 feet east of the concrete pad'. 

Following a leak near the waste storage tanks, approximately 80 drums of soil were removed. 
The soil waste excavated from over and around the pipeline, but not from underneath the 
pipeline. The strip of soil below the pipeline now lies under seven feet of fill dirt, and may 
contain up to 10,000 d/m/g. Reportedly, some minor surface contamination also remains (250- 
500 dpm), but is mostly covered by asphalt.' Documentation d id  not indicate whether the leak 
was north, west or east of Building 528, and i t  is unknown whether the preceding paragraph 
discusses the same soil removal activities. 

An August, 1977 document states that removal of the contaminated soil from the flooding 
incident would be postponed until the fall of 1978.12 An October, 1982 document indicates that 
the site had still not been cleaned up." 

The Radiometric Survey, performed a t  the RFP during the la te  1970s and early 1980s. did not 
indicate any extremely contaminated areas (state to be 500,000 to 1,000,000 pCi/g)" around 
Buildings 528, 559, and 561. 

Surface Water Considerations: Stormwater runoff in the area of Building 528 a t  the time of 
the releases and at  the current time flows to the east. However, surface water impacts could 
be noted to the northwest of this release site due to the presence of footing drains in the area 
that may be influencing the migration of contaminants in the area. This footing drain is noted 
due north of Building 561. This footing drain flows to the west and  combines with a 12-inch 
diameter corrugated metal stormwater pipe and  daylights on the  hillside southwest of Building 
771 at  approximately N37,414 and E19,961.' The drainage ditch southwest of Building 771 
(presumably at  the combined footing drain/stormwater outfall) was sampled a t  the time of the 
May, 1977 pit flooding. On May 20, 1977, the concentration of gross alpha was less than 40 
pCi/l.6 

0 

Geologic Considerations: I t  is probable that the releases of process waste a t  this location 
impacted the groundwater. The presence of a footing d ra in  in  the vicinity of the releases 
related to this IHSS may impact groundwater flow, possibly causing a local gradient to cause 
contaminants related to the pipes and tanks near Building 528 to flow to the west. I t  appears 
that this footing drain is related to the underground tunnel t ha t  connects Building 559 and 561. 
The invert elevation of this footing drain and  the elevation of the bottom of the tunnel are 
unknown a t  this time. The  footing drain daylights at  N37,414 and E19,961 as a 15-inch 
corrugated metal pipe.2 Similarly, some migration of contaminants away from the Building 
528 area could be taking place in the original process waste lines or in the backfill of the 
original process waste lines that once carried process waste f rom the Building 528 tanks due 
east to the original process waste line valve vault a t  approximately N37,059, E20,560." The 
original process waste lines typically drained by gravity, so a slight gradient along these pipes 
should exist.' There are presently no monitoring wells in the immediate vicinity of this IHSS. 

bb0 bb bob 



Other IHSSs/PACs in the Area: There are no other sites of concern in the immediate area of @ ' the Building 559 radioactive site. 
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OU8 IHSS DESCRIPTIONS 

IHSS Number: 163.2 
IHSS Name: Radioactive Site 700 Area, Site Number 3 - Buried Slab 

DatdDuration of Occurrence: Approximately 1969 to Present 

Description of Incident: Information for the development of the following discussion was 
gathered from the review of documents, historical drawings, and historical engineering drawings 
as well as interviews with Building 771 employees. The information identified for this OU 
workplan found inconsistencies with the discussion presented in RCRA 3004(u). 

An americium-contaminated slab is buried in the area near Building T771A by the Perimeter 
Road. The slab is approximately 8 feet square and 10 inches thick. From approximately 1962 
until approximately 1968, the slab served as a foundation for a 5,00@gdOn stainless steel tank 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank, one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab. The tank 
was temporarily sealed to mitigate _the le&,:until the tank could be emptied through the 
processing of the contained solution. Once emptied, 'the tank was taken out of service and 
remained in place until it was taken to the size-reduction facility in Building 776 sometime 
shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When the tank 
was removed to the size-reduction facility, the concrete slab was decontaminated until the point 
where smear samples did not detect further removable radioactivity. Paint was applied to the 
concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north of the 
area and buried. The area was paved sometime prior to June 1969. In the mid 1970s, Building 
T771A, a prefabricated structure, was constructed in the same general area. None of the persons 
interviewed for this investigation recalled any subsequent excavation of the slab.'*2 The slab lies 
underground near or beneath the east end of T771A at a probable depth of less than ten feet. 



An environmental summary report from 1973 does not indicate the incident in the summary of 
environmental incidents impacting the soil at the RFP; however, the report does have a notation 
of the slab on a map of the area north of Building 771. The report indicates an area farther to 
the north of the where the slab is believed to be buried and states that it was later excavated and 
the contaminated portion cut away for off-site disposal.') This is not believed to be the case. The 
location indicated on the map cannot be accurate because it is in an a n a  that was paved several 
years before the slab became contaminated. As stated above, there has been no verification that 
the slab was subsequently excavated. 

0 

Radiometric Survev Results 

The results of the Radiometric Survey, conducted at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OoO ~ C i g ) ~  north 
of Building 771.4 

An Aerial Radiological Survey of the RFP conducted during July 1989 did not indicate 
anomalous concentrations of americium-241 in the area north of Building 771: However, the 
survey was not structured to identify sources that occupied a small area (200 meters in diameter 
was the target size and less than 10 meters in diameter would not have been detected with 
confidence). 

~ 

*** ** *** 

Air Considerations: No documentation was found related to the monitoring of the air in the 
area where the slab wis b-~&&.---- ::'-: - .  . .. - ..I. .. . . _ _  _. . ... 

Soil Consideration: The8 foot by-8 f& Slab-is probably Still b u r i d  ben-gth the pavement'ne& 
Building T771A. There was no mention of americium-contaminated soil being buried with the 
slab; however, because the slab had been located on soil, it is likely that some soil from beneath 
the slab was also deposited when the slab was pushed into the ditch. The slab had had all 
removable contamination removed and was then painted to seal the fixed contamination. 
Therefore, it is not likely that there is a significant amount of contaminated soil surrounding the 
slab. Other material of an unknown source was backfilled into the ditch prior to the area being 
graded and paved. Construction activities for the Protected Area (PA) occurred north of where 
this slab is thought to be buried and therefore would not have affected this MSS. 

. .  . i , . -  ..,. - " -  
' . . * .  . -... ..'. . -- - - . . . " .  

. . .  -. . . .. 

. .. --. . - --.- - - -._ -. . .-. ~ ... _ _  _ _  - _- __ - - - _ _  -_ _- - - .- . . 
.- .. . . -i . . __ ._  .. . 



Surface Water Considerations: The slab was placed in a ditch which was then backfilled. The 
ditch formerly directed surface drainage to the west into a tributary to Noxth Walnut Creek. It 
is unknown how long the slab remained in the ditch before the area was paved. 

0 

Geologic Considerations: The area is on a steep hillside into the North Walnut Creek drainage. 
The Building 771 parking lot is over approximately 40 feet of fill material right in the drainage. 
Building 771 was built into the hillside with the roof of the two story building at ground level 
along the south wall. The location of the slab is in an area of varying depths of fdl over 
weathered clay bedrock: 

*** ** *** 

Other MSSs of Concern: MSS 163.2 is located in close proximity to MSSs 150.1 and 172. 
Both of these IHSSs are included in OU8 and there descriptions are available as part of t h i s  
workplan. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
s m  100 
GOLDEN. COLORADO 804028125 

TELEPHONE: (303) 279-9181 
F A X :  (303) 279-9186 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

April 10, 1992 
1801-17 

Dear Mr. Shaffer: 

As per your request of earlier today, I have reviewed the IHSS 
descriptions in the HRR for OU8. 

We will provide you with detailed information on all of the 
IHSSs that we have identified as higher priority IHSSs. In many 
cases this information is considerably more detailed, or 
different, than that contained in the HRR. Therefore, I only 
reviewed the HRR descriptions for all of the lower priority 
IHSSs. For the lower priority IHSSs 127; 135; 137; 138; 149; 
150.2: 150.4; 150.5; 150.6; 150.7,’ 150.8; 163.1; 172; 173; 184; 
and 188; AS1 should use the information and locations presented 
in the HRR pending any significant changes we may uncover next 
week. I do not anticipate any significant changes to any of 
these IHSSs. 

The location and general description of IHSS 132’as presented in 
the HRR is correct, but the HRR narrative description of 
activities at this location is somewhat confusing and incorrect. 
I would like to modify the HRR description of this IHSS and 
provide it to AS1 for use in this work plan. In particular, 
this IHSS has no aboveground tanks associated with it. The four 
tanks associated with IHSS 132 are made of concrete with the 
sides poured against soils. The tanks are in a valve pit with 
the tops of the tanks approximately eight to ten feet below 
grade. The bottoms of the tanks would be about 15 to 25 feet 
below grade. The tops of the tanks serve as the floor of the 
valve pit. 

The HRR narrative description of events related to IHSS 150.3.1s 
correct, however, the location of the tunnel is wrong. I have 
attached to this letter a utility map with the tunnel 
highlighted on it. I have also provided a figure that gives 



Mr. Jim Shaffer 
Page 2 
Operable Unit 8 April 10. 1992 

some additional detail on the tunnel. This tunnel slopes down' 
from Building 771to Building 774. This tunnel entered 774 on 
the south wall of 774 prior to the southward expansion of 774 in 
1972. Now the tunnel enters 774 Building from the west wall of 
the building; the additions to Building 774 account for why some 
of the drawings appear so different with respect to the 
juxtaposition of the tunnel to Building 774. This tunnel had 
been under a couple of feet of soil when originally built, but 
due to major modifications of the hillside between 771 and 774 
the top of the tunnel is exposed near 774, and is, I estimate, 
nowhere under more than approximately one foot of soil. The 
north edge of the tunnel is the point at which the slope 'of the 
hillside down to the 771/774 courtyard changes from quite steep 
to nearly vertical. I may revise the narrative description of 
this tunnel for your use, but for the time being the above 
information should be adequate to allow AS1 to get on with 
characterization of any environmental impacts near this tunnel. 

I trust that the above is adequate for your purposes, please 
call if you have any questions or comments. 

Sincerely, 
DOTY C ASSOCIATES 

Frank J. Blaha 



DOTY & ASSOCIATES 
ENVIRONMENTAL. GROUND-WATER AND WASTE MANAGEME?4T ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
sum 100 
GOLDEN, C O M R A W  80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 April 9, 1992 

1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject : OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are draft descriptions of the present conditions at a 
number of the IHSSs in OU8. The IHSSs addressed in this 
submittal are 125; 139. lVr 139.2:  1 4 6 . 1 ;  1 4 6 . 2 ;  146 .3 ;  146.4;  
146 .5 , -  and 146.6.’  I have not included a disk with this 
submission because you will receive more IHSS descriptions 
tomorrow at which time a disk will be included. 

I trust that the attached descriptions are adequate for your 
use. Please call if you have any questions or comments. 

Sincerely, 
DOTY SI ASSOCIATES 

. . . . . . . .  . . .  . . .  .... . .  ~. - . .  :Frank J.;-:Blaha -- - 

- . . . .  .. . ........ . . . .  .. . . . .  . . .  . . . . . . .  . . . .  - . -  - . . . . .  .- - .  - . .  
. .  
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OU8 MSS DESCIUF'TIONS 

IHSS Number: 125 
IHSS Name: Concrete Process Waste Tanks 

DatdDuration of Occurrence: 1953 - 1972 

Description of Incident: An underground concrete process waste holding tank is located 
southeast of the original Building 774. IHSS 125 represents Tank 66, which is associated with 
Tank 67, directly south of Tank 66, (same size, consauction, and age and share an internal wall). 
Tank 68 is a similar tank located 2 feet south of Tank 67 and built in 1958. Tanks 66.67, and 
68 are also identifed in the IAG as MSSs 124.2, 124.3, and 124.1, respectively, and are 
currently included in OU10. These tanks are also included in RCRA Unit 55 for which a closure 
plan was written in 1989. Information for the development of the following discussion was 
gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. 

General Phvsical Settins 

IHSS 125 is a 14,000-gallon reinforced concrete tank at the southeast comer of Building 774 and 
has a nomind capacity of 12,000 gallons. The tank was included in a 1953 engineering drawing 
but it is unclear when it was first placed into service. Liquid waste was transferred to or from 
the tank through pipes connected with the Building 774 treatment process. A manhole is located 
at the top of the tank. Four 3-inch diameter pipes enter Tank 66 from the north end of the west 
wall. Two inflow pipes enter 2-feet from the  roof of the tank, One passes through Tank 66 and- 
enters Tank 67. Two outlet pipes enter approximately 6 inches from the floor of the tank and 
one passes through into Tank 67. The elevation of the outlet pipe above the floor of Tank 66 
allows approximately 1,OOO gallons of liquid to remain in the tank.' 

- - 

The walls of the tank are approximately 10 inches thick. The boaom elevation is approximately 
5955 feet and the tank is approximately 8 feet high. The area occupied by the tank is 21.5 feet 
(east-west) by 1 1  feet (nonh-south). The floor of tank was at the same approximate height as 
the second floor of Building 774 and a short pipe tunnel connects the building with the tank 
Ground elevation to the east of the tank is approximately 5962 feet.13 The west side of Tanks 
66 and 67 are 4 feet from the east sides of the concrete storage tanks (IHSS 146). A shed was 
constructed over Tanks 66 and 67 with bay doors at the east and west sides. The roof of the 
tanks serves as the floor to the shed. 



The main function of Tanks 66 and 67 was to receive treated liquid decanted from the second- 
stage batch precipitation process in Building 774. According to personnel interviewed for the 
development of the closure plan, the tank floors were cleaned. sandblasted, and coated with eight 
coats of Amercoat No. 55 in 1956. Details regarding the processes that created waste that had 
been destined for the tanks are provided in the 1989 RCRA Closure Plan. These tanks were 
taken out of service in September 1989 because they did not meet the requirements for permitting 
standards: 

Building 774 have been cited. These tanks are generally believed to be the 6 concfete waste 
tanks identified as IHSS 146.1 through 146.6, but the actual identification of the tanks is 
inconclusive.* These tanks are located only 4 feet west of the concrete tank known as Tank 66 

In 1962, a subsurface investigation of the area was done prim to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby tubes: The results of the 
laboratory analyses are unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. Borehole logs 
written prior to the construction are attachds 

Approximately 4 feet of the north side of the tank was exposed above the ground surface in 1965 
photographs. The ground sloped to the north approximately 25 feet to a loading dock on the east 
wall of Building 774. The ground elevation dropped approximately 12 feet in that distance?.6 
In photographs from 1969 and from the 1970 engineering report prior to the construction of an 
addition to the building, it is clear that an addition to the building was constructed in the area 
between the loading dock and the tank extended to the east beyond the east side of Tank 66.4,' 

One incident that is attributed specifically to Tank 66 occurred in July 1981 when the tank 
overflowed and spilled an estimated 3,300 gallons of process wastewater onto the ground and 
pavement east of the tanks.' Air samplers were promptly set up and a water sample was 
collected (location unknown). Direct and smear count surveys of the pavement were taken and 
no measurements above background (level unknown) were identified. The water sample analysis 
indicated about 40,000 dpm/l plutonium? The pH of the sample was 12.0 and nitrate as nitrogen 
was 5.6 x 103 mgfl." 



Radiomemc Survev Results 

The results of the Radiomemc Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,O0O,OOO pCi/g)" 
around Building 774 in the area of Tank 66. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring was performed following the 198 1 overfiil incident; however, 
monthly Health Physics Reports during the timeframe do not document specific air surveillance 
efforts. 

Soil Consideration: Much of the soil surrounding the concrete tanks was disturbed during the 
construction of the addition (between 1965 and 1969) and paving of the area surrounding the 
tanks. Because of the steep slope in area, the bottom level of the tanks was near the level of the 
second floor of Building 774. Therefore, the soil beneath the tank is adjacent to the rooms on 
the first floor of the building. 

Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. A footing drain which daylights 
north of the building between the western condensate receiving tank (Tank T-108) and Building 
770 originates south of the building near the concrete tanks. The footing drain water has been 
sampled regularly in the past and in 1971, contamination detected in the water was attributed to 
the presence of the 6 concrete tanks-west-of -T-ank-66~however,~due to the close proximity of the - -- 

concrete tanks, the similarity in waste constituents contained, and the similarity in age and 
construction, the origin of the footing drain water contamination cannot definitively be identified 
as one set of tanks or the other. Surface water quality data from the footing drain is included 
in the RFEDS database. 

- 
_ _  

= 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached The 
surface geology south of the building has changed because of the construction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 

*** ** *** 



Other IHSSs of Concern: IHSS 125 and IHSS 124.1 through 124.3 are the concrete tanks 
located directly east of M S S  146 tanks. These tanks held waste similar to the waste in the MSS 
125 tanks and operated during the same period. MSS 146 is included in OU8. IHSS 124.1. 
through 124.3 is included in OUlO Other Outside Closures. The Draft Final RFWU Workplan 
was completed in November 199 1. 

MSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 
included in OU8. IHSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
MSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to IHSS 149 is the same as from 
M S S  146. MSS 127 represents another pipeline leak of process waste from Building 774 to 
Building 995 (wastewater treatment plant) located southeast of Building 774. The- waste was of 
the same characteristics as the IHSS 146 waste. IHSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The tunnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil o c c d  while the concrete tanks 
were being removed and the addition to Building 774 was being constructed. The source of 
contamination was the same process waste as contained in the concrete tanks. 

MSS 215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment idennfied, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of M S S  215 is attached. 

0 

The solar evaporation ponds are located east of Building 774. The ponds have had a complex 
history of construction and use. The RFURI Workplan for OU4 Solar Evaporation Ponds 
was completed in h e  solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination attributed to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 
construction and operation histones and is attached. 

4ft. 
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PAC REFERENCE NUMBER: 000-121 

IHSS Number. 121 

Unit Name: 0riginal.hocess Waste Lines 

Location: RFP Main Production Facility (Figure OOO-5) 

Date(s) of ODeration or Occurrence 

1952 - 1983 (approximate) 

DescriDtion of Oueranon or Occurrence 

Background Information 

..... .... . .  ......... ...... ..... :...:.. ............. ..... ... .... ... 
./.. .., 

The Original Pmcess Waste Lines (OPWL) are a network of tanks and underground pipelies constructed to 
trampon and temporarily store aqueous chemical and radioactive process wastes from point of origin to on-site 
maunent and discharge points. The system handed process wastes from Building 123, Building 444, Building 
707, Building 771, Building 776. Building 779, Building 865, Building 881, Building 883, and Building 889.' 
Minor amounts of waste from Building 122 and Building 4 4 1  were ais0 handled? These wastes were analyzed 
prior to transfer. Depending on the level of radioacuvity and chemical composition, process wastes wen routed 
to Building 774 for ueaanent, Pond B-2 (see PAC hE-142.6). or the Solar Evaporation Ponds (see PAC OOO- 
101).' Process waste held in Pond B-2 was also pumped to Pond A-2 for storage duxing the mid-1970s.'A 

The OPWL was placed in service when the RFP beg activities in 1952.' Repairs and additions 
were made to the system through 1975.2 The OPWL system was replaced beginning in 1975 by a doubly- 
contained, fully inspectable process waste system.' This new process waste system was completed in the Summer 
of 1984: Some tanks and pipelines from the OPWL were incorporated into the new process waste system and . . . . . .  .... :. ...... :. ... ...:. into the RFP exhaust plenum fire deluge,:;system? -:.. ::> ...... 

... . . . . .  ..... . .  
,:A:;.: ::::.::.:.: :...:., . . . . . . . .  . . . . . . . . . . . . .  ... ........... . . .  .... ......... 

As defined in the 1988 OPWL Qosure Plan, the OPWL consists of approximately 35,000 feet of pipeline and 
39 separate tank lo 3 ranks. OPWL t+cs and pipelines exist in RFP mas 100, 
400.500,600,700. ration Ponds. and the northeast buffer zone between the 900 
Area and holding Pond B-2. 

Pipeline Network 

OPWL pipelines vary in age, usage history, and wnstmction.' The pipelines range from one to ten inches in 
diameter and are consuucted of a variety of materials, including cast iron, stainless steel, vitrified clay, polyvinyl 
chloride, teflon, plasticand pyrex glass. They are buried in uenches averaging three feet wide and three to eight 
feet deep, and are bedded in sand and/or native soil bacWI11'" Approximately 13,000 feet of OPWL pipeline 
are located bcneath buildings, and appmximatcly 7.000 feet are beneath concrete or asphalt pavement Roughly 
13.OOO feet. or more than half of the 22,000 feet not located beneath buildings, are located in areas highly 
congested with other active and inactive utility lines? 

Most OPWL pipelines which were not convened to the new process waste system are believed to have been 
abandoned in place. Pipelines beneath buildings were flushed with water until significant residues appeared to 
have been removed. then sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g., riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing 

R F P I H R R o y m  
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TABLE OOO-1 

SOLAR POND DESIGNATIONS AN) STATUS 

Cumnr Status 

consists of three 

Center, and South) 
consists of three 

Center. and South) 

This pond could be confused 

following designations: Pond 2C or Pond 2D. This pond was 
liner in February 1957: 
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In 1988, two distinctly different sers of engineering drawings were found that pemhed to the 207B solar pond 
re-design that occurred in the 1960 and 1961 time-frame. Briefly, the difference between these two sets of 
engineering drawings related to whether or not underdrains would be constructed beneath the 207B solar ponds. 
The set of drawings indicating underdrains beneath the 207B solar ponds were undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 207B ponds is numbered 16887-1. Physical 
evidence observed in the field was inconclusive in determining which of the two redesigns were built. 
Therefore. in fall 1988 one of the manholes on the drainage tile was cleaned out to determine if laterals 
connected with the manhole from the west. Thc existence of such laterals would have indicated that underdrains 
were probably present under the 207B solar ponds. No such laterals were found connecting with the manhole. 
It is now understood that the 1960 Pond 207B re-design for which the bids were too high was the design for 
which underdrains were required. The 207B redesign that was built did not have underdrains beneath the 207B 
ponds, but did have a drainage tile immediately east of the 207B solar ponds. This drainage tile drained to the 
north, and was eventually (in the 1970s) collected by Sump 1 and pumped The sequena of 
events regarding redesign of the 207B solar ponds can be traced i ry reports of the Waste 
Group at the RFP. 
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ITPH Overflow 

The ITPH overflow of August 7.1989 resulted in the filing of a RCRA Contingency Plan Implementation Report 
(Number 89-012).’2 In addition to the filing of this report. additional inspection and maintanence activities were 
to be implemented to prevent the reoccurrence of similar problems. 

Valve Vault Flooding 

The valve vault flooding of October 21. 1989 was related to the transfer of solar pond water to Building 374 
for evaporation. The incident resulted in the filing of a RCRA Contingency Plan Implementation Report 
(Number 89-015). Solar pond water in this incident was entirely contained within the valve vaults with no 
environmental release. In addition to the report, piping repairs were made as well as piping upgrades.% 

Piping of Contaminated Smowmelt 

On March 10, 1990 it was discovered that approximately 1,440 
snowmelt was being pumped out of a containment berm to the n 
RCRA Contingency Plan Implementation Repon mumbe 
activity were upgraded.” 

Transfer of Water to 207A 

For the March 1990 event involving transfer of water fro ponds to the 207A solar pond, a 
RCRA Contingency Plan Implementation Report was filed (Number 90-003). Additionally, piping changes were 
made that allowed the m f e r  of water fmm the s ding 374. The water transferred to 207A 
was to be evaporated in Building 374.” 

ter and confaminated 
me to this incident a 

1s over this type of 

:::., ..:.:. . . .  .:.. 
. . ...... . ..... ... . . . . . . . 

...../ .. ,.... . .... 
. . .._ 
... . 
.. . .... Fate of Constituents Released to Environment 
.... .... . .  ... 

It is believed that most of the con m the solar ponds have contaminated soils and 
groundwater in the imme is known that in the past some of the contaminated 
groundwater and seepa and migrated offsite. However, this m i w o n  of 
contamination is believ Et by the installation of the trenches and sumps and 
later by the installati0 studies tried to estimate the inventory of nitrate 
contamination in the soils nonh solar ponds.” Extensive groundwater and soil sampling activities 
have been conducted s fate of contaminants released to the environment 
from the solar ponds. Th ng activities are discussed in the Solar Pond Closure Plans of July 1. 1988 
and in the Solar Pond RFI/RI Work Plan. 

ccodance with the IAG schedule for OU4. The IAG activities will include 
cteritations, and possible site remediation. The Fmal Phase I RFI/RI Report is to 

Comments 

A number of documents state that the routine use of the earthen solar ponds ceased upon completion of Pond 
207A in 1956. This is not the case because the waste group’s monhly reports clearly indicate routine discharges 
to Pond 2 (the original clay-lined solar pond) up to June 1960. An additional use of Pond 2 was made in March 
1963. 
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PAC REFERENCE NUMBER: 700-215 ' 

IHSS Reference Number: 215 

Unit Name: Tank T40, Unit 55.13 

Approximate Location: N 751,000; E 2,084.000 

Date(s) of Owration or Occurrence 

1963 - September 1989 

Descrimion of Owration or Occurrence 

The concrete mixed waste storage tank ac 

... . .  .... .. .... .. . . . . . . . . . . . . . . .. :: ....... . ..... /. ,. . . . . . . ... . . .. .... . .  .... .. .. ... . .  . .  ... . .  

iacent to Room 103 of B cted in 1963. The 
roof of the tank serves as the floor of Room 203.' 

PhvsicaKhemical Description of Constituents Released 

The tank held sludge from second stage precip 
was effluent from a silver recovery unit in Bui 

Reswnses to Owration or  Occurrence 

Use of Tank T 4  ceased when the tank was rep1 
details releases from this unit. 

Fate of Constituents Released to Environment 

No documentation was found which detailed a 
plan was prepared for the tank and su 
studied in accord 
investigations, site chancreriz 

January4, 1995. 

Comments 

aste from Building 771. Also stored 

documentatio,n was found which 

h i n t e n m m c l o s l ~ ~  
on September 29, 1989.' This ms is being 

.OU9 and OU15. The IAG activities will include site 
te remedianon. _-'l?~e.Fmal Phase I RFI/RI Report for OU9 

H and 

. . .. 
P h G T R F V R I  ' R e ~ ~ ~ f o ~ ~ O U l S i s t p _ b e " m p l e t e d  by:-. . .. _ _  

... - . . .. ._.. . is to be completcd by Septem . . 

..... 

None. 
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PAC REFERENCE NUMBER: 000-101 

IHSS Reference Number. 101 0 )  
Unit Name: Solar Evaporation Ponds 

Approximate Location: N751.000; E2.085.000 

DateW of Owmion or Occumnce 

The solar ponds have operated in varying configurations since December 1953 when waste was first SCN 
to the origml clay lined solar pond.' This original clay lined pond was supplemented and eventually 
replaced by other solar ponds. The first use of a solar pond typically beg construction of 
the pond was completed. The dates of completion and last ponds are presented 
in Table OOO-1. 

Description of ODeration or Occurrence 

trate. The solar ponds were also 
of the original solar pond is 
er 1955 that Pond 2 would be 
the winter months? therefore, 

adjacent to the southeast comer of Pond 2. Th 
channd connecting the two ponds.' Water exc 
Auxiliary. 

Construction of the first lined pon 

(on April 5, 1955 the e 
nitrate)," as well as the 
supply.5 The first le 
identification of a nitrat _ _  

Pond 2A, later designated Pond 207A) was 

ary, at tlxx time the cattle fence, contained 90 mg/l 
oir was going to be used as a human drinking water 

was constructed of the two earthen ponds. Dow Chemical drawing 1-3398-207 

leakage, and the auxiIiary pond was fully lined with clay? These ponds were returned to service shortly 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960, routine use of the clay-lined ponds is not documented, although an additional release to Pond 
2 was made in March 1963.'' Photographs of Ponds 2.2 Auxiliary, and 207A have been located which 
clearly show the three ponds and their physical relationship to each other."*U 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
support of testing on oxidation of wastes. The third emhen cell was constructed in Apnl 1959.'' The 
existing references indicate that the three eanhen cells were used in series and the effluent from these three 



ponds was discharged to the sanitary wastewater treatment p i a d ’  These tests were carried out over a 
few months, the late summer and early fall of 1959, and were ultimately unsuccessful.“ The third earthen 
cell was constructed immediately east of the existing Pond 2. immediately west of 207A, and immediately 
north of Pond 2 
existing Pond 2 Auxiliary receiving the remaining designation.” It appears that the Pond 2 Auxiliary 
designation was no longer used. 

The designation of this new pond was either Pond 2C or 2D, with the:. 

Consvucaon of the 207B solar ponds began on November 11, t959.‘8 These ponds are immediately east 
of Pond 207A and consist of three separate cells (Nom Center, and South). During December 1959 
consuuction activities, seepage was identified in the west side of the excavation near the east side of Pond 
207k A “covered drainage ditch” (later references to this device use th m drainage tile, this 
discussion wil l  also use drainage tile) was installed to collect the seepage water and release it to the hill 
just north of the ponds.” Dow Chemical drawing 1-6217-207 
of the asphalt plank-lined 207B solar ponds. Construction of th 
on June 16. 1960.” The first placement of waste in the 207B po 
fully completed cell.” Upon use of the fully completed 20713 
identified and the ponds were removed from service. The leaka 
reaction of acid wastes seeping beneath the asphalt planking and reacting with marl soil to produce carbon 
dioxide gas. This gas then caused the asphalt floor of to fik rupturing the seams.” A new 
lining and design for the 207B ponds was designed ined for bids. The bids received in 
November 1960 were too high, and so the new pond redesigned and re-bids were 
requested for just the south portion of the 207B ponds ning of the 207B-South solar 
pond were completed on November 29,1960. 
1960P Work on repair of 207B-North and C 1961.= This work included the 
c o m c t i o n  of a drainage tile immediately 
was encountered in laying the asphalt on the It was found necessary to remove 

Nonh were completed on August 17, 1961. Pon 

Work related to the relining and, 

the pond were drummed 

3 with the removal of Iiquids 
Pond 207A was emptied salts and sands remaining in 
nds. Tests were conducted to determine whether the 

g. - I twas found that the 

phalt planking took 
asphalt planking would no t planking and Pond 

sump. Solar Pond 207C has remained in constant service since the beginning of its use. 

In the mid-1980s activities for solar pond cleanout began. The first step in these activities was to 
construct a building (Building 788) in which the solar sludge and Portland cement could be mixed to 
create pondcrete. This building was constructed between solar ponds 207A and 207C. Solar pond sludge 

I 

.. 
. . _  

cleanout began in mid-1986. This activity along with the transfers of solar pond water to the Building 
374 evaporator, have helped to remove both the sludges and the liquids form the solar ponds. At times 
however, problems with the cleanout effon hive occurred. Examples of thcse problems include pondcrete 
that has not hardened properly and flooding of some of the valve vaults used to help transfer solar pond 

0 



water to Building 374 for evaporaaon. 

An event related 10 solar ponds on August 7,  1989, required the filing of a RCRA Contingency Plan 
Implementation Report (Report Number 89-012). This event consisted of an overflow of contaminated 
water from h e  Interceptor Trench Pump House (ITPH) wet well. This overflow occurred bccause the.. 
circuit breakers supplying electricity to the pump motors were both tripped.” Additional details‘ 
concerning this incident can be found in the “Response” section of t h i s  Pac narrative. 

A second event at the solar ponds took place from March 14,1990 to March 16. 1990 which also required 
the fding of a RCRA Contingency Plan Implementation Repon (Repon Number 90-003). This event 
consisted of uansfer of contaminated groundwater and precipitation from Pond 207B-Nod into Pond 
207A. This transfer was made due to the lack of freeboard in Pond 207B-North which presented a 
potential for overflow of the pond. The transfer was made with permission from CDH,’3 

Phvsical/Chemical DescriDtion of Constituents Released 

The RFP solar ponds are often refemd to in historical documents as nds.” Themost 
common characteristic of the wastes released to the solar ponds was high concentrations of nitrate. The 
solar ponds typically had untreated process waste placed in them, but on occasion mated process waste 
was also placed in the ponds. The RFP process waste was designed to remove radioactive 
contamination of process wastes (and also achieved s of metals), but it was not designed to 
remove niuate. The monthly history reports from th up detailed the originating building, 
quantity of water uansferred. and activity present in the water released to the solar ponds. These history 
reports also srated which of the solar ponds received these waters. Only limited infoxmation was found 
on more detailed chemical analyses of the was olar ponds. One of these references 
does provide a relatively complete characteriz waters from the fall of 1958.” The 
analyses available in this report cover activity of uranium, total solids, total nitrate, 
pH, specific gravity, aluminum, chromium (VI), fluoride. iron, magnesium, silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also analytical results presented for a compound &03 
which is described a ted by &03 must include all those cations which are 

presence of a large concentration of ammonium 
fact that the pH range reported was 0.87 to 0.97, 

with an average of 0.93. e of 1958 was 1.21.” 
- _.  . _ _  . -  

- - _  - . j j j  

t e - p u p  also mention when other materials we= placed in the solar -- - - -  

ponds or handled n ce. it is known that radioactively contaminated. 
aluminum scrap was AC 500-197)?’ as was alcohol for at least a short 
time in the 1950~:~ diography solutions were dnrmmed for disposal 
in the solar and lithium scrap was sprayed with water for destruction of the lithium metal 
between the solar ponds?’ For a period in late 1973 and early 1974. leachate collected from the RFP 
sanitary landfill was pumped to the solar ponds for disposal. It is also known that sewer sludge. cyanide 
wastes and acid wastes were disposed in the solar ponds for at least a portion of the time the solar ponds 
have been in use“ ?he handling of these materials was non-routine. and is not thought to have comprised 
a major portion of the waste materials placed in these ponds. 

Data have also been generated from water collected from the drainage tile and from monitoring wells near 
the solar ponds. Interpretation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions, and the types of data that are 
available, is givcn in the next section of this narrative. 

In the more recent time frame. detailed analyses of solar pond water, solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have been conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds, the RFVRI workplan for the solar ponds, and the groundwater 
monitoring repom that cover the solar ponds. 

The volume of water that overflowed the ITPH wet well on August 7, 1989 was estimated at 50 to several- 
hundred gallons. This warer was analyzed and found to conrain: 

PH 7.3; 
Total Dissolved Solids (TDS) 2.27 mg/l; 
Gross Alpha 95 & 38 pCin; 
Nitrate 2300 mg& 
Chloride 114 mg& 
chloroform 3 micrograms per liter, 
Carbon tetrachloride 3 micrograms per b. 
Trichloroethene 
Temachloroethene 

The water transferred in March 1990 from Pond 207B-No of contaminated 
groundwater and 

Resmnses to Owation or Occurrence 

Relining and parching of the solar ponds are response activities to the possiiility of leakage from the solar ponds. 
The relining and patching activities were conducted a number of times thruughout the history of the solar 
ponds.'" 

After installation of the drainage tile (between Po A and Pond 207B) in December 1960, analysis of the 
wafer flowing from that tile became a routine dail ity. The warer was sampled on a daily basis for flow, 
tempemre, total alpha activity, nitrate, and pH.19 Typically, only gross alpha activity and flow rate were 

able with flows of hundreds of gallons per hour not 
uncommon The flowing out of the pipe also varied considerably, but at 

tivity (up to thousands of picocuries per liter). These 
can indicate some of the chemical characteristics of the 

.th-q-w_egey.luated on- water samples collected from . 
age @e immediatelyr=t of me 207B ponds installed 

this sampling was presented in 
the Solar Pond Closu 

near the 207B solar ponds." The fust 
in January 1961 indicated that nitratc 

contamination w ma."* Sampling of the six 
r ~ .  The analyses of water collected 

from these wells can indicate some of the chemical characteristics of constituents released from the solar ponds. 
Once again. however. the analytical parameters that were evaluated are limited in scope. 

In addition to the activities discussed above, two sumps, six trenches. and french drains were constructed in the 
area nonh of the solar ponds to allow the return of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waters in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (10 mg/l). 
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Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the commction of Building 779. Surveys of the pond 2 
.4uxiliary area soil indicated readings between 2,500 to 5,000 counts per minute (cpm). Clay samples of the 
pond had 75,000 d/m/kg which was described as 2-1R times soil backpund in the area The proposed aaivity 
was to remove the clay lining to a depth of 6 inches. n i s  material was to be disposed of by burial in dried 
sewage sludge venches (PAC 900-109. PAC NE-110, PAC NE-111.1 - A%-111.8). The pond berms were t~ 
be leveled after removal of the clay liner.4' KO documentation confirming the fate of the soil has beea found. 

Removal of Pond 2 and Pond 2C or  2D 

Pond 2 and the earthen pond immediately east of it (Pond 2C or 2D) was removed 
of Pond 207C in 1970. The soils potentially impacted from o 
reworked and possibly were incorporated into the berm for Pond 207Ca N 
indicating that radiation surveys or soil removal and dispos 

Sumps and Trenches 

The first two sumps were activated in April 1970. Sum north end of the 
drainage tile running along the east side of the 207B comp r to 207B-North. 
Sump Number 2 was installed at the north end of the drainage een solar ponds 207A and 207B. 
Water from this sump was returned to 207A. Trenches 
September 1972, and Trenches 4 and 5 in April 1974.' Trench 6 was installed in July 1974. Trench 1 reolzned 
wafer to Sump 1. Trench 2 returned water to Sump 2. Trench 5 drained by gravity to 'Trench 4. Wam from 
Trench 4 was pumped to Trench 3. and Trench 3 Pond 207A. Trench 6 returned water 
directly to Pond 207A.'' Figure 000-2 presents n of the sumps and trenches. These 

pmtion for construction 

on has been found 

a'' trenches and sumps were located where seepage an 

The low end of the trenches and the sumps consi 
supplied with an elecuic pump and flo 

n dxums. Most of these dnrms were 
nches consisted of 

the buried drums 
nches allowed collection of both surface and subsurface 

flows:' 

the early 1980s when-it was @aced by a more extensive french 

PSZ is now called the Protected Area (PA). Construction of the PSZ 
ches and sumps that were not destroyed in PSZrelated construction were 

- 
%mpted by the consuoctim of the - -_ - 

Perimeter Security Zone (ps 

The Interceptor Trench Pump House system was installed in 1980 and 1981 and is still in use. The pump Station 
is identified by a number of names at the RFP, including: Main Sump. Main Niuate Sump, Nitrate Sump, Solar 
Pond Sump, French Drain Sump, and others. In this report. the pump station and the french drain system will 
be referred to as the Interceptor Trench Pump House (ITPH). The ITPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design of the ITPH system are the following Rockwell 
International drawings: 27550-033. 27550-040. 27550-050, 27550-200, 27550-201 , and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981;' Figure 000-3 
presents the configuration of the ITPH system at that time. Although the ITPH system was much more extensive 
than the trench and sump system that it replaced, the ITPH system was extended shortly after construction of 

a 



the original pans of the lTPH system.@ It was this extension of the system that was r e f e d  to as the 
"Interceptor Trench." 

The ITPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the soia ponds. The extension of the ITPH synem consisted of a new french drain that paralleled the old Patrol 
Road. This extension of the lTPH system was designed and built with gravel backfill from the drain to the 
surface so that it would collect both groundwater and surface water flow. This extension also provided for the 
collection of footing drain flows from Building 771 and 774. through a 4-inch diameter polyvinyl chloride (PVC) 
pipe." Engineering drawings for the design of the ITPH system extension are Rockwell International drawings: 
26637-01 and 26637-02. These as-built drawings indicate that the ITPH system extension was built between 
February and June 1982. Figure ooo-4 presents the configuration of the ITPH following its extension 
with the Interceptor Trench. 

This system collects groundwater and surface water runoff (from the area i 
and south of the new PSZ perimeter patrol road) which drains by gravity to a 
Walnut Creek The pump station consists of a wet well and a duplex installa 
ITPH pumps the collected incoming water to Pond 207B-No- W 
solar ponds or force evaporated in Building 374." Some of the 
the West Spray Field (PAC SW-168). 

For the August 7,1989. ITPH overflow, a RCRA Contingexicy. 
89-012). Inspections of the ITPH wet well were also increase 
pumped to Solar Pond 207B-Nor~h.~' 

Solar Pond Clean-Out 

plementation Report was Ned (Number 
er remaining in the wet well was 

Solar pond clean-out is a response action to the presence of waste materials in the solar ponds and the presence 
of contamination in nearby soils, groundwater, and &ace water. Some solar pond clean-out activities were 
conducted to allow re-lining activities to take place, such as the re-lining of 207A in the early 1960s. However, 

w, the waste materials were immediately re-introduced 
upon completion of the re-lining 

From fall 1976 to fall 1977 and decommissioned with respect to use for 
was done in support of the-water recycle program being 

nd=were cleaned. but only 207B-South was relined. 
During these clean-out and re- l ing activities. soils to the south, 

moved in order to better clean the area.= Process waste was not 
clean-out activities, these ponds have been used for reverse osmosis plant 

- 

This relining was done 
east and between the so 

undwater collected by the ITPH system.@ 

began in 1986 with the completion of Building 
788 - a Pondcrete production building. The removal of the process waste and sludge from 207A was completed 
in 1988. In 1988 the f d  volume of sludge was removed from 207A and the final volume of water was 
vansferred to the 207B solar ponds. The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation, but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 2oTB solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 207B solar ponds. 
All of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. 
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OU8 IHSS DESCRIPTIOhS 

IHSS Number: 139.1 
IHSS Name: Hydroxide Tank Areas 

DatdDuration of Occurrence: 1955(?) to Present 

Description of Incident: Two caustic tanks, a 5,400-gallon potassium hydroxide (KOH) tank 
south of Building 771, and a 6,500-gallon sodium hydroxide (NaOH) tank north of Building 774, 
have been subject to spills and leaks in the past 

The KOH tank is located approximately 55 feet south and 35 feet east of the southeast comer 
of Building 771.' It was built some time between 1955 and 1964.* The tank is of welded 
construction, and appears to be in good condition presently. It is on a concrete base, which is 
also in good condition, and is surrounded by a small, eroded, earthen berm? It has been 
suggested that this tank site be identified as IHSS 139.1(S). 

The NaOH tank is located adjacent to the north si& of Building 774. The tank was built some 
time between 1955 and 1964.2 It is vemcal and surrounded by insulation, which is in poor 
condition. Through the holes in the insulation, it  is apparent that the sides of the tank are 
corroded, as is the base of the tank. The tank is surrounded by a corroded berm which is 
approximately 18 inches high.3 It has been suggested that this tank, along with tanks described 
below, be identified as M S S  139.1(N). 

Two large tanks, which were once used as steam condensate tanks, are located approximately 80 
feet north of the NaOH tank,' and at a lower elevation. These tanks were built some time 
between 1971 and 1978.4 The westernmost tank receives overflow and contained liquid from the 
bermed area around the NaOH tank. The easternmost tank receives overflow from the 
westernmost tank. These two tanks, T-107 and T-108, have riveted construction. Currently, 
there is standing water around-the tanks. The bottom of the tanks appear to be corroded, and 

- . - . I  there is rust on the tops-and sides of-the-tanks? - -  - r 

Documented incidents involving the caustic tanks are as follows. 

During the week ending May 5, 1978, a spill o c c d  during the routine filling of a caustic tank 
near Building 771. Neither the specific tank nor the quantity spilled was documented. The 
spilled caustic was contained by a dike below thc tank, and was not released to the en~ironment.~ 

During March 1985, a pinhole leak was found in the piping from the NaOH tank at Building 774. 
The leak occurred inside the building, "and probably did not conmbute to the caustic found on 
the ground in the pit surrounding the tank.'" Apparently, the leak had seeped along the 
underground pipe to the outside of the building. The leak was repaired' The "caustic fo und..in 
the pit" was attributed to a poor sampling technique which allowed the valve to dip on the 
ground. It was estimated that 80 to 100 gallons of caustic had spilled as a result of this method 
over the thirty-year history of the tank. The pit was to be cleaned out and lined in response to 
the problem! No documentation was found detailing the cleaning or lining of the pit. 



I, 

In May 1985, A small leak was found at the fitting of a thermocouple in the NaOH tank north 
of Building 774. The caustic had solidified at the fitting, and therefore had not run into the pit. 
The fitting was repaired? 

On June 22, 1987, there was an overflow of NaOH during delivery operations to the 6,W-gdlon 
Building 774 caustic supply tank because of a faulty level indicator. (It is believed that this was 
actually the 6,500-gallon NaOH tank.) Approximately 100 gallons of caustic flowed into the 
bermed containment area of the tank and then drained to the caustic "catch" tank, T-108. Due 
to cracks in, and deterioration of, the concrete berm, caustic seeped onto the road. Tank T-108 
was also found to be deteriorating, and showed signs of seepage. In response to the incident, the 
1 to 2 gallons which had seeped onto the road was diluted with water and rinsed off the road. 
Work orders to repair the cracks in the berm were initiated, and the work was completed on 
June 24. A job order was submitted to replace the deteriorating catch tank, T-108. The liquid 
in T-108 was sampled and was to be subsequently pumped to the sanitary sewer system or 
Building 774. The level indicator on the caustic tank was repaired.' 

On November 13, 1989, approximately 5 gallons of 12 molar KOH was spilled when a vendor 
was refilling the holding tank near Building 771. Apparently, the tank was ovefilled and the 
extra liquid spilled into an earthen berm surrounding the tank. The KOH was absorbed with 
approximately 100 pounds of "oil dry," and the contaminated soil and "oil dry," a chemical 
absorbent, were placed in an 83-gallon salvage drum. Soil samples were taken, and pH analyses 
were performed. It was determined that all KOHcontaminated material had been removed The 
area was backfilled with new gravel? It is possible that the overflowing liquid infiltrated into 
the soil beneath Building 771.'' 

*** ** *** 

Air Considerations: It is improbable that the caustic spills or leaks had an impact on the air. 

Soil Considerations: It is improbable that the spills and leaks of caustic have a residual impact 
on the soils. Elements associated with the incidents, such as potassium, sodium, oxygen and 
hydrogen, are all naturally-occurring, and would therefore not be indicative of the releases, except 
by way of concentration. The only incident which included soil removal as a response was the 
November 1989 overflow incident. 

Surface Water Considerations: It is improbable that the incidents have a residual impact on 
the surface water in the m a .  

Geologic Considerations: It is improbable that the incidents have a residual impact on the 
groundwater in the area. Existing wells in the area include #19189, #18489 (in the north area), 
and #89389 (in the south area). They were constructed in 1989. 

*** ** *** 



Other IHSSs/PACs in the Area: Other areas or incidents of concern in the immediate area of 
the caustic tanks are as follows. 

0 

0 

. 

. 

e 

References 

EMuent Pipe; MSS 149, PAC 700-149: 
A line used for transfer of wastes leaked solar pond water and process waste east 
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PAC REFERENCE XUMBER: 700-149 

IHSS Reference Number: 149 

Unit Name: Effluent Pipe 

Approximate Location: N751 ,OOO: E2.084.200 

Date(s) of Owration or Occurrence 

1972 - 1980' 

DescriDtion of Omration or Occurrence 

In 1972, two 1.5-inch PVC pipes were 
Evaporation Ponds. These lines were abandoned in place in 1980 
Building 374 was constructed.' 

Sometime during June or July of 1973, 
to Building 774. Repairs were made and the water continu 

In the late 1970s. a process waste line break resulted in a release of liquid which 
flowed around to the front of the ent reports that on July 21,1980, 
an eight year old process waste line was discov ss waste water was 
observed seeping up in the soil on the south side tbeast of Building 774. The leaking process 
waste water flowed down slope and through a 30- g the east chain-link and under the fence at 
the comer. Fmm this point, the liquid flowed under the unpaved access road into a boggy area, the 771l774 
Footing Drain Pond, north of Building 774 (PAC 700-1108). The vegetation in the boggy area was damaged 

approximately 1,ooO gallons had leaked from the 

4 and the 207 Solar 
pression evaporation 

e evaporation ponds 

Low-level radioactive wastes 

Analysis of the spilled war 
gross beta activity, and 10. 

austics and acids were released to the environment.' 

1980 incident showed 2500 pCi/l total alpha activity. 4,000 pCi 

the July 1980 incident was to stop the flow through the waste line causing the leak to 
stop. When the soil dried, a RDLER survey was conducted and verified that the flow did not go beyond the 
771/774 Footing Dmin Pond. On July 24, the broken waste line was excavated and the problem identified as 
a loose flange. Soil excavation began July 28, 1980, with radiation monitors checking the soil as it was 
excavated' 

Fate of Constituents Released to Environment 

This IHSS is being studied in accordance with the IAG schedule for OU8. The IAG activities will include site 
investigauons. site characterizations. and possible site remediation. The Final Phase I RFURI Report is to be 
completed by July 12, 1994. 



Comments 

The Solar Evaporation Ponds are discussed as PAC OOO-101. The Draft RFI/RI Work Plan for OU4 describes, 
in detail. past work on the solar ponds. Much of the area of IHSS 149 is covered by the area of monitoring q d  
investigation for the Solar Evaporation Ponds. I t  has been proposed that the 7W149 be redefined as a 20 by 
120 foot area encompassing the west end of the pipeline.' 

The existiig and currently proposed location boundaries for IHSS 149 do not include the area affected by the 
July 1980 process waste line leak Although remedial action has been documented for the area affected by the 
July 1980 incident, it is proposed that this area be included within the boundaries of IHSS 149. 

The stated diameters of the waste lines differ in the utility drawings (1.5 inch 
of the 1980 incident (3 inches)! 

e Repon of Investigation 

This unit is pan of the Original Process Waste Line (OPWL) 

References 

PAC 000-121. 

U.S. DOE, Draft Phase I RFI/RI Work Plan, Operable U 
1500920 
' 1500755 
' 1501999 . 
' U.S. DOE, "Resource Conservation and Recovery Act Part B - 0 
I. RCRA 3004(u), December, 1987. 

nnit, Rocky Flats Plant." Appendix 

1600424 

Other References of Interest 

1500903 
1500975 
1500986 
1501206 
1501226 
1600228 
1700141 
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PAC REFERENCE NUMBER: 700-163.1 

0 ' IHSS Reference Number. 163.1 

Unit Name: Radioactive Site - 700 Area Site #3 - Wash Area 

Approximate Location: N751.150; E2.084,250 

Date(s) of Omration or Occurrence 

unknown. 

DescriDtion of Omration or Occurrence 

CEARP Phase 1 interviewees indicated the area nonh of Building 774 
contaminated equipment The wash water flowed onto the ground.' 
area ever being used to wash equipment' 

Aerial photos from 1971 and 1969 show two areas east of this IHSS that were covered with mounds of soil. 

wash radioactively 
el did not recall this 

RFP &mnnel interviewed for CEARP did not recall these mounds? 

The eastern half of the area depicted as IHSS 163.1 is mostly flat and paved. The area was repaved in 1987 or 
1988.2 

Wash water from radioactively contaminated equip .. , expected to have low levels of radionuclides 
and may also have contained various organic and inorganic compo&. 

7 through 1984. The purpose of the survey was to 

No radioactivity above.. at this location by the radiological suIvey.u 

chedule for OU8. The IAG activities will include site 
investigations,..site characterizations, and possible site remediation. The Final Phase I RFVRI Report is to be 
completed by July 12, 1994. 

Comments 

None. 

R FPIHRRawyU 700-6 1 



e References 

' 1501999 
U.S. DOE, Draft RFI/RI Work Plan. Operable Unit No. 5 .  July 23, 1990. 
Yoder, R.E., "Radiomeuic Soil Survey Completion", September 18. 1984. 3 

' U.S. DOE. "Resource Conservation and Recovery Act Pact B - Operating Pennit. Rocky Rats Plant," Appendix 
1, RCRA -3004(u), December. 1987. 
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PAC REFERENCE NUMBER: 700-1108 

IHSS Reference Number: Not Applicable 

Unit Name: 771/774 Footing Dnin  Pond 

Approximate Location: N75 1 .OOO; E2.084.000 

Datefs) of Omration or Occurrence 

Late 1950s - Present 

DescriDtion of Omration or Occurrence 

Footing drain flows from Building 771 and Building 774 both daylight 
north of Building 774.' 

Footing drains north of Building 774 carry liquid from the drain til 
The Building 774 footing drain previously discharged to the 

Six underground process waste storage tanks, in use since the 
774 in 1972 (PAC 700-146).'.' Physical failure of process 
contributors of chemical and radioactive contamination to 
some minor leakage from these tanks has seeped 

On July 21, 1980, an eight-year-old process w ered leaking southeast of Building 774. 
Process waste water was observed seeping up in the soil on the south side of the road southeast of Building 774. 
The leaking process waste water flowed down slope and through a 30-foot culvert, along the est chain-link fencc, 
and under the fence at the comer. From this point. the liquid flowed under the unpaved access road into a boggy 
area north of Building 774. in the boggy area was damaged where the spilled liquid formed a 
pool. It was estimated that had leaked from the process waste line? 

There are two steel 8, ensate receiving tanks located adjacent to the southeast of 
the Building 771f774 o tanks are located on a concrete slab and have badly 
corroded bottoms. The tanks held " 
used in Building 774. e absence of radioactive contamination and tlxg released 
into a swampy area to bel The tanks have been out of service as condensate receiving tanks simx 
approximately 1980. ntly receives overflow and precipitation runoff from the 
benned area surrounding the sodium hydroxide tank (PAC 700.139.1(N)). The bermed area directs flow through 

condensate receiving tank.' One June 22. 1987, and again sometime around 1988, 
north of Building 774 was overfilled:.' In the June 1987 incident, approximately 
ustic soda overflowed. The caustic spilled inside the bermed area beneath the tank 

oved from south of Building 

ildmg footing drain 

ensate from eyaporative wasteancentration system formertv, __  

- 

drained to the caustic catch tank (western condensate receiving tank).' 

PhvsicalKhemical Descriution of Constituents Released 

A March 1971 report states that water coming from the footing drains was as high as 500 dprn/l gross alpha 
acr i~ i ty .~*~ Water samples taken from the Building 774 footing drain in April 1971 indicated 400 d m  
plutonium and 800 parts per million nitrate.'' 

RFPIHRRuw~JxI 12/26/91 



0 '  

0 .-, 

Analysis of the spaed water from the July 1980 incident showed 2200 pCi/l total alpha activity, 4,000 pCin 
gross beta activity, 1O.OOO mg/l nitrate and a pH of 12: 

The western condensate receiving tank contamed sodium hydroxide from the June 1987 overflow incident in 
which the causuc drained from the benned area.' 

Flow at the sump currently installed near the Building 771/774 footing drain outfall was estimated in September 
1990. Measurements indicated the flow from this area to be on the order of 1.2 to 1.3 gpm. Between March 
1988 and June 1990. water samples collected from the 771l774 Fooang Drain Pond were analyzed and found 
to fall within the following ranges for the indicated analytes: 

NitraWNiuite 

Nitme 76.7 - 105.4 m 
Gross Alpha Activity 

Gross Beta Activity 

Plutonium 

Americium 

Resuonses to Operation or Occurrence 

In approximately 1975, a conml smcture was ins nim footing drain outfall pond which 
consisted of a wet-well with a submersible p 
and pump the water to Solar Evaporation Pond 
Trench Pump House (ITPH) system when the 
from this wet-well sump now flows 

The initial response to the July 1980 
stop. When the soil dried, a RDLER su 
On July 24, 1980, the broken was 

In response to the June 198 
replace the deteriorating c 
rain water and caustic in the 
to the sanitary sewer sys 

remove water from the area of the pond 
wet-well was connected to the solar pond Interceptor 

m was W e d  in 1981 (see PAC OOO-101). Water 

op the flow through the waste line causing the leak to 
ucted to determine the extent of resulting contamination. 

ated and the problem identified as a loose flange? 

Fate of Constituents Released to Environment 

Following the July 1980 incident, a FIDLER survey was conducted and verified that the flow of process waste 
water did not extend beyond the boggy area to the north of Building 771.' 

From approximately 1975 to 1981. water was pumped from the wet-well installed at the 771/774 Footing Drain 
Pond to Solar Pond 207C. Following the installation of the ITPH system, the water from the wet-well was 
collected by the ITPH system and discharged to Solar Pond 207B-North.' 

Comments 

The 771/774 Footing Drain Pond is also referred to as Bowman's Pond in some documents. 

R FPIHR R a y  .IS 
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References 
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PAC REFERENCE NUMBER: 700-1503 

IHSS Reference Number 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 (IAG Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: M50.950; E2.084.000 

Date(s) of Operation or Occurrence 

August, September, and December 1971, Late 1970s or Eariy 1980s 

Description of ODeration or Occurrence 

During excavation for consmaion between Building 771 and B 
containing process waste lines was exposed. Three cracks 

In September 1971, consrmction excavation resulted in 
774. The tunnel contained process waste lines and at one 
Building 774.1 

In December 1971 (or possibly early January 1972). construction 

,acementtunne, 
be contaminated 

used as an exhaust ventilation duct for 

in this area resulted in a broken 
les from the area 

Personnel recall an incident in this area in the 1 
an unspecified amount of aqueous p m s s  was 

The August 1971 incident 

The September 1971 incid 

The incident invol 

wastewater. 

mber 1971 released wastewater with an activity of about 1 W- 

flange would have released liquid waste containing low-levels of 
r chemical contaminants.' 

Resmnses to Owration or Occurrence 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8, 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal of eight drums of so& The soil 
was removed for off-site disposal in January 1972: 
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No response beyond soil and water sampling is mentioned regarding the wastewater line break in December 
1971. 

Personnel recalled that the area impacted by the leak from the loose flange was cleaned up.' 

Fate of Constituents Released to Environment 

No documents were found which detail the fate of the constituents released. This MSS is being studied in 
accordance with the IAG schedule for OU8. The IAG activities wi l l  include site investigations, site 
characterizations, and possible site remediation The F d  Phase I RFVRI Reponis to be completed by July 
12,1994. ... .... . .. :?....:.:,. 

.... :.:...... .__ __. ..........A: .;.:.,, 
i...... ..... . .  .... :.. ...... _. . . ... 

Comments 

It is believed that the six underground p ~ ~ c e s s  waste holding tanks az 
Building 774 may have affected PAC 7W150.3.' T h a  tanks 
PAC 700-146 has more details on the history of these tanks. 

References 

' 1500544 
1601057 
1500922 
' US. DOE, Draft Phase I RR/RI Work Plan, 0 

. .  . 
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OUS MSS DESCRIPTIONS 

IHSS Number: 139.2 
IHSS Name: Hydrofluoric Acid Tank Area 

DatdDuration of Occurrence: 1963 to Present 

Description of Incident: Two horizontal, 1,300-pound hydrofluoric acid (HF) cylinders, each 
with a 1,200-pound capacity,' are located in Building 714, a small shed approximately 4 feet east 
and 29 feet south of the southeast comer of Building 771.2 A site map is attached. The 
hydrofluoric acid is delivered to the RFP in portable cylinders, which are replaced when empty. 
No open transfer of the acid takes place.' The acid is piped to, and used in, Building 771.' 

During the month of May 1971, there was a small vapor release from the HF connection outside 
Building 771: No documentation was found which detailed a response to the release. 

During the week ending August 13, 1976, a HF leak above Building 771 was repaired. 
Apparently, the hoses had collected small amounts of the acid which appeared when the line was 
pressurized.5 

It should be noted that previous discussions of this M S S  indicate that the shed contains two 
1,200-gallon aboveground hydrofluoric acid (HF) tanks. This, however, is not the case. The HF 
is contained in two 1,300-pound cylinders. 

*** ** *** 

Air Considerations: It is improbable that the acid releases have a residual impact on the air. 

Soil Considerations: There was no documentation of events which may have impacted the soil. 

Surface Water Considerations: It is improbable that the acid releases had an impact on the 
surface water. 

Geologic Considerations: 
groundwater. Well #89389 is near the site. The well was instailed in 1989. 

It is improbable that the acid releases had an impact on the 

*** ** *** 



Other IHSSdPACs in the Area: Other areas or incidents of concern in the immediate area of 
the hydrofluoric acid storage shed are as follows. 

0 Radioactive Leak Between Buildings 771 and 774; M S S  150.3, PAC 700-150.3: . 
Process waste leaks have occurred in a tunnel containing process waste lines 
between Buildings 771 and 774. Historical Release Report text pertaining to this 
site is attached. 

Hydroxide Tank Area Spill; MSS 139.2: 
There are two caustic tanks which have spilled and/or leaked in the past. They 
include a sodium hydroxide tank north of Building 774, and a potassium 
hydroxide tank south of Building 77 1, just southeast of the HF storage shed This 
MSS is included in OU8 and the IHSS description is included in this work plan. 

References 

* Personal Communication, F.J. Blaha, April 7, 1992. 

* Site Utility Plans, D-15501-13-M, January 7, 1987. 

U.S. DOE, 1990, "Draft RFVRI Work Plan, Operable Unit No. 5 ,  July 23. 

Hammond, 1971, "Status Report - Industrial Hygiene and Bioassay - May, 1971," June 9. 

Putzier, 1976, "Highlights - Health Sciences and Industrial Safety - Week Ending August 13, 

4 

1976," August 13. 



PAC REFERENCE NUMBER: 700-1503 
1 @ IHSS Reference Number. 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 (IAG Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: N750.950; €2,084,000 

Date(s) of Operation or Occurrence 

August, September, and December 1971, Late 1970s or Early 1980s 

Descrimion of ODeration or Occurrence 

During excavation for construction between Building 771 and Buil 
containing process waste lines was exposed. Three cracks in 

In September 197 1, conauction excavation resulted in the e 
774. The tunnel contained process waste lines and at one tim 
Building 774.' 

In December 1971 (or possibly early January 1972), consmction 
process waste line. Samples of the water 
were found to be only slightly c~nraminated' 

Personnel recall an incident in this area in 
an unspecified amount of aqueous process 

1,acemmttunnel 

used as an exhaust ventilation duct for 

in this area resulted in a broken 

\ 
t a -* 

The August 1971 incident 

The September 1971 incid 

The incident invol 

wastewater. 

plutonium contamination to the SOL' 

ons per minute per gram contamination of soil? 

r i97i released wastewater with an activity of about 1000 
It is not clear if this is pmcess, laundry, or sanitary 

have released liquid waste containing low-bels of 
radionuclides as 

ResDonses to Omration or Occurrence 

d other chemical contaminants.' 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8, 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal of eight drums of soiL The soil - 

was removed for off-site disposal in January 1972: 



@ NO response beyond soil and water sampling is mentioned regarding the wastewater line break in December 
1971. 

Personnel recalled that the area impacted by the leak from the loose flange was cleaned up.' 

Fate of Constiruents Released to Environment 

No documents were found which detail the fate of the constituents released This IHSS is being studied in 
accordance with the IAG schedule for OU8. The IAG activities will include site investigations, site 
characterizations. and possible site remediation. The F d  Phase I RFURI Report is to be completed by July 
12, 1994. 

.... ..:. <.:.:... ......... .,., :,. ........ ....... 7 .... Y> ., : :r . :.. ... . .  .... :.. ... :.. 
Comments 

It is believed that the six underground process waste holding tanks at 
Building 774 may have affected PAC 700-150.3.' These 
PAC 700-146 has more details on the history of these tanks. 

References 

1500544 
' 1601057 
' 1500922 

f the south wing of 
and overflowed 

' U.S. DOE, Draft Phase I RFI/RI Work Plan, 0 0 
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OU8 IHSS DESCRIPTIONS 

IHSS Number: 146.1 - 146.6 
IHSS Name: Concrete Process Waste Tanks 

Date/Duration of Occurrence: 1953 - 1972 

Description of Incident: Six underground concrete process waste storage tanks were located 
south of the original Building 774. Building 774, a liquid waste processing facility, has been 
modified several times since its construction in 1952. During the construction of a south addition 
in 1972, the tanks were removed. Information for the development of the following discussion 
was gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. Several discrepancies were identified with the 
discussion in RCRA 3004(u). 

General Phvsical Setting 

M S S  146 represents a six-chambered reinforced concrete structure south of Building 774. The 
chambers of the structure are referred to as Tanks 30,31, 32, 33,34W, and 34E. Tanks 30 and 
33 have a 3,000-gallon capacity. The others have a 6,000-gallon capacity. The tanks were 
included in a 1952 engineering drawing but it is unclear when they were first placed into service. 
Liquid waste was transferred to or from the tanks through pipes connected with the original 
process waste lines (OPWL). Manholes were located at the top of each chamber. The walls of 
the tanks were approximately 10 inches thick. The bottom elevation was approximately 5955 feet 
and the tanks were 11'- 8" high. The-area occupied by the-tanks was 223 feet (east-west) by -- 
32.5 feet (north-south). The floor of tanks were at the same approximate height as the-second 
floor of Building 774. Ground elevation to the south of the tanks was approximately 5965 feet. 
The ground surface south of Building 774 slopes steeply to the north and levels out near the top 
of the tanks.'3 

Process waste wouid enter the tanks from the OPWL and be stored for processing in the liquid 
waste treatment system in Building 774. It is unknown whether the waste was stored before, 
during, or after treatment stages. Waste characteristics would include both plutonium and 
uranium radionuclide waste as well as all other constituents of process waste. The waste 
characteristics cannot be distinguished from specific building processes because Building 774 was 
the endline treatment facility for all liquid waste until Building 374 was constructed in 1973. 



@ In 1962, a subsurface investigation of the area was done prior to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby tubes.3 The results of the.. 
laboratory analyses are unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. The construction 
of one of the adbtions, a two story addition to the south, called for the removal of the concrete 
tanks. The addition, Room 241 of Building 774, houses four steel tanks which has replaced the 
function of the concrete tanks. The finished floor elevation is approximately 5958 feet. The area 
occupied by the addition is 55 feet by 64 feet. Borehole logs written prior to the consauction 
are attached4 

' e  

Tanks 66, 67, and 68 (identified as MSSs 124.1, 124.2, 124.3, and 125) were located adjacent 
to the east of the tanks of MSS 146.1 through 146.6. Tanks 66, 67, and 68 were also concrete 
process waste holding tanks. These tanks were taken out of service in 1989. 

Incidents of Contamination 

Although it was generally believed that the presence of the concrete waste tanks had an impact 
on the environment, no documentation was found which detailed specific events. Two events 
were documented in 1973 involving infiltration of the process waste into the soil: In October 
1956, the process waste tanks at Building 774 overflowed resulting in minor environmental 
infiltration. In August 1957, some of the tanks leaked, resulting in minor environmental 
infiltration with levels of up to 2,500 disintegrations per minute (dpm) per gram gross alpha? 

In April 1971, during review of the Buildirrg.774-c;onstruction design, it was noted that'three _ -  

drains flow into North Walnut Creek from the Building 774 vicinity. Samples from one of the 
drains, the Building 774 footing drain, indicated 400 dpmA plutonium and 800 ppm nitrate. The 
concrete tanks were believed to be the source of the plutonium contamination. Corrective action 
was the scheduled removal of the tanks! 

_ _  - - - _ _  _ _  - _ -  - - -  - __ - 

Excavation for the Building 774 addition construction began in February 1972.' Contamination, 
resulting from the overflow of the tanks, was detected. At the time, the policy on waste disposal 
guidelines required soil samples in excess of 34 dpm/g plutonium activity be disposed of as 
contaminated waste. Radiometric monitoring procedures included an alpha survey meter 
evaluation of the site to be excavated. Readings in excess of 250 cpm required specific soil 
samples to be collected for further analysis. Soil contamination in the excavation was identified 



as slightly below the 34 dpm/g limit and by April 1972, 101 barrels of contaminated soil was 
reponedly shipped to Idaho Falls. It was estimated that 30 to 40 more b m l s  would follow.* 

Demolition of the concrete tanks began on May 8 1972: A wet saw cutting method was used 
for the removal of the tanks.' The disposition of the concrete is unknown. Approximately 200 
cubic yards of soil contaminated with up to 2,500 dpm/g plutonium from around the tanks were 
moved temporarily to an area north of Building 334. Another 60 cubic yards of soil 
contaminated with up to 250 dpm/g plutonium were moved to an area east of Building 881 and 
buried beneath approximately 3 feet of fill din." The 60 yards of soil is now in an area 
identified as MSS 130. In January 1973, 12 soil samples were taken from the 200 yards of soil 
piled near Building 334. The results from the analysis ranged from 2.8 to 704.2 dpm/g gross 
alpha with an average of 173 dpm/g. The values convert to a range of 1.3 to 316i9 pCi/g and 
13 to 3,169 mCi/km2." 

In February 1973, the soil pile was moved temporarily from the area north of Building 334 to 
the Triangle Area (MSS 165) east of the solar ponds because it was in the way of Building 371 
construction.'2 A series of soil samples collected from the pile on June 18, 1973, indicated levels 
of contamination with an average of 87 dpm/g. The soil was on plastic sheeting and had been 
treated with coherex, a soil stabilizing agent to reduce erosion. The soil was removed for landfill 
disposal on September 5, 1973." 

Radiomemc Survey Results 

The results of the Radiomemc Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no exuemely contaminated areas (stated to be 500,OOO to 1,OOO,OOO pCi/g)13 
around Building 774 in the-ares of the former location of the concrete tanks. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring may have been performed during the removal of the tanks 
because a reference states that close Health Physics surveillance was to be required during the 
Building 774 renovation. Monthly Health Physics Reports during the timeframe do not document 
specific air surveillance efforts. 

Soil Consideration: Much of the soil surrounding the concrete tanks was removed during the 
construction of the addition and demolition of the tanks. At least 285 cubic yards of 



contaminated soil was removed. At the time the tanks were removed, radiometric surveys 
operated off of an action limit of 250 dpm/g gross alpha (about one quarter of the scale of the 
instruments). For soil contamination measured below this limit, no further action was taken. It . 
is not unlikely that soil contamination would be present in the area beneath the south addition 
of Building 774 below 250 cpm. Because of the steep slope in area, the bottom level of the 
tanks was near the level of the second floor of Building 774. Therefore, the soil beneath the 
tanks was adjacent to the rooms on the first floor of the building. 

Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. Surface runoff is directed away 
from the building through footing drains which slope to the west around the building and pass 
under the building through a corrugated metal pipe. The footing drain daylights north of the 
building, between the western condensate receiving tank (Tank T-108) and Building 770. The 
footing drain water has been sampled regularly in the past and in 1971, contamination detected 
in the water was attributed to the presence of the concrete tanks. Surface water quality data from 
the footing drain is included in the RFEDS database. 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached. The 
surface geology south of the building has changed because of the construction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 
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Other MSSdPACs of Concern: M S S  125 and M S S  124.1 through 124.3 are the concrete 
tanks located directly east of IHSS 146 tanks. These tanks held waste similar to the waste in the 
MSS 146 tanks and operated during the same period. IHSS 125 is included in OU8. IHSS 
124.1 through 124.3 is included in OU9 Original Process Waste Lines. The Final RFI/RI 
Workplan was completed in February 1992. The discussion of IHSS 124.1 through 124.3 from 
the HRR is attached. 

MSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 
included in OU8. IHSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
MSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to IHSS 149 is the same as from 
M S S  146. MSS 127 represents another pipeline leak of process waste from Building 774 to 



Building 995 (wastewater treatment plant) located southeast of Building 774. The waste was of 
the same characteristics as the M S S  146 waste. IHSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The tunnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil occurred while the concrete tanks 
were being removed and the addition to Building 774 was being constructed. The source of 
contamination was the same process waste ns contained in the concrete tanks. 

IHSS 215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment identified, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of IHSS 215 is attached. 

The solar evaporation ponds are located east of Building 774. The ponds have had a complex 
history of construction and use. The &'RFI/lZI Workplan for OU4 Solar Evaporation Ponds 
was completed in f i z ! T h e  solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination atmbuted to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 
construction and operation histones and is attached. 

rt t t  
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L E G E N D  

T H -  I TH-2 TH-3 TH-4 
El. 5 9 X  LI. 5952 El. 3951 El. 5932 

ONE STORY ADDITION 
59?0 591C 

t t 
TWO STORY ADDITION 

, :  

59sc 

595c 

5940 

5930 

5920 

5910 

' I  I 

3900 5900 

I 

PIAN-PIADE F I L L ,  CLAY,  PlEDlUm S T I F F  T O  S T I F F ,  
VERY SANDY,, VERY GRAVELLY, CALCAREOUS, m015T,  
BROWN. 

CLAY, S T I F F ,  VERY SANDY, f l O I S T ,  TAN ( C L ) .  

G c U C t ,  AEDIUm DCNSE, S L I G t I T L Y  SANDY, S L I G H T L Y  
CLAYEY, mou1ps~, BROWN ( G C ) .  

I 
CLAY, S T I F T ,  SANDY, RUST AND TAN-mOTTLCD, GRAY, 
P l O l S T  ( C L ) ,  (WEATHERED BEDROCK). 

I 

CLAYSTPNC,, r im T O  mcoium HARD, SILTY, SANDY, 
R O I S T ,  TAN, RUST AOTTLLD, GRAY (BEDROCK). 

CLAYSTONE,I HARD, S I L T Y ,  SANDY, N D I S T ,  TAfJ, 
RUST PlOTTLED, GRAY (BCOROCK). 

l N O l C A T E S  hHAT 6 BLOWS Or A I~IO-POUND tlAMflCH 
F A L L I N G  50: INCHES WERE R E O U l R E O  T O  D R I V E  A 2- 
I N C H  OIAAETER SI\flPLER 1 2  INCHES.  

I 

I 

N O T E S :  

1. HOLES WERE D R I L L E D  O N  JULY 2 L ,  1971  W I T t t  A 4 - 1 N C l l  
o innmri HELICAL AUGCR PDWCRCO er A C E N T R A L  m i N c  
EOUIPAENT ([PIE 55 )  D R I L L  R I G .  

2. ELEVATIONS ARE APPROXlPlATE AND R C F C R  T O  P C f J C I I  
AARK SHOWN ON F I G U R E  1. 

NO FREE WATER'WAS FOUND I N  TEST HOLES A T  T l f l C  OF 
D R I  CLING.  

3 .  

4 .  D R I L L  LOGS I N  T H I S  REPORT ARE SUBJECT T O  L l m l -  
TATIONS,  EXPLANATIONS AND CONCLUSIONS O f  T H 1 S  
R E  PORT. 

WOODWARD- CLEVENCER 8 ASSOC.. INC 
Conrullinq Engineers  8 G c o l o q i s l ~  

Ornvcr. Coloiodo . 

SUMMARY LOGS OF TEST HOLES 

BUILDING 774 ADDITIONS 

A.E.C. ROCKY FLATS PLANT 

Prrpored by: I Checked by:- 
Job No. 15366- 350 
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@ IHSS Number: 121 

PAC REFERENCE NUMBER: OOO-$21 

Unit Name: 0riginal.Process Wane Lines 

Location: RFP Main Production Facility (Figure OOO-5) 

Date(s) of Owation or Occurrence 

1952 - 1983 (approximate) 

Description of Oueration or Occurrence 

Background Information 

The Original Process Waste Lines (OPWL) are a network of tanks ines constructed to 
transport and temporarily store aqueous chemical and radioactive process wastes from point of origin to on-site 
Veament and discharge points. The system handled process g 123, Building 444. Building 
707, Building 771, Building 776. Building 779, Building 86 881. Building 883. and Building 889.' 
Minor amounts of waste from Building 122 and These wastes were analyzed 
prior to transfer. Depending on the level of radio on, process wastes wen routed 
to Building 774 for ueatment, Pond B-2 (see PA ration Ponds (see PAC OOO- 
lOl).' Process waste held in Pond B-2 was also during the rnid-1970s.'" 

The OPWL was placed in service when the RFP activities in 1952.' Repairs and additions 
were made to the system through 1975: The OPWL system was replaced beginning in 1975 by a doubly- 
contained, fully inspectable process waste system.' This new process waste system was completed in the summer 
of 1984.' Some tanks and pipelines fmm the OPWL incorporated into the new process waste system and 

0 

mists of approximately 35,000 feet of pipeline and 
OPWL @&s and pipelines exist in RFP areas 100, 

lar Evaporation Ponds, and the northeast buffer tone between the 900 
39 separate tank lo 

Area and holdin 

Pipeline Network 
.. . . 

OPWL pipelines vary in age, usage history, and constmction' The pipelines range from one to ten inches in 
diameter and are constructed of a variety of materials, including cast iron, stainless steel, vitrified clay, polyvinyl 
chloride, teflon. plasticand pyrex glass. They are buried in trenches averaging three feet wide and three to eight 
feet deep, and are bedded in sand and/or native soil backfill.'" Appmximately 13,000 feet of OPWL pipeline 
are located bcneath buildings. and approximatcly 7,000 feet are beneath concrete or asphalt pavement. Roughly 
13.000 feet, or more than half of the 22,000 feet not located beneath buildings. are located in areas highly 
congested wirh other active and inactive utility lines? 

Most OPWL pipelines which were not convened to the new process waste system are believed to have been 
abandoned in place. Pipelines beneath buildings were flushed with water until significant residues appeared to 
have been removed, then sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g., riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing 
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TABLE 0OO-1 
SOLAR POND DESIGNATIONS AND STATUS 

Center, and South) 
Center. and South) 

. . . . . . . . . . . . 
This pond could be confused 

** This pond was also 
originally unlined. 

clay-lined solar pond sinG.it was of earthen construction only. 

following designations: Pond 2C or Pond 2D. This pond was 
liner in February 1957.9 

RFPIHRRawyur 



In 1988, two distinctly different sets of engineering drawings were found that pnained to the 207B solar pond 
redesign that occurred in the 1960 and 1961 time-frame. Briefly, the difference between these two sets of 
engineering drawings related to whether or not underdrains would be consstNcted beneath the 207B solar ponds. 
The set of drawngs indicating underdrains beneath the 207B solar ponds wen! undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 207B ponds is numbered 16887-1. Physical 
evidence observed in the field was inconclusive in determining which of the two redesigns were built 
Therefore. in fall 1988 one of the manholes on the drainage tile was cleaned out to determine if laterals 
connected with the manhole from the west The existence of such laterals would have indicated that underdrains 
were probably present under the 207B solar ponds. No such laterals were found Connecting with the manhnk. 
It is now undemood that the 1960 Pond 207B re-design for which the bids were too high was the design for 
which underdrains were required. The 207B redesign that was built did ILOS have uml- beneath the 207B 
ponds, but did have a drainage tile immediately east of the 2MB tile-tothe 
north, and was eventually (in the 1970s) collected by Sump 1 and pumped -North. Thesequenaof 
events regarding redesign of the 207B solar ponds can be traced in the ry repons of the Waste 
Group at the RFP. 

I) 

. 
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PAC REFERENCE NUMBER: 700-215 ' 

IHSS Reference Number: 215 

Unit Name: Tank T4O. Unit 55.13 

Approximate Location: N 751,000: E 2,084,000 

Date(s) of ODeration or Occurrence 

1963 - September 1989 

Descriution of &ration or Occurrence 

The concrete mixed waste storage tank adjacent to Room 103 of Buil 
roof of the tank sews as the floor of Room 203.' 

PhvsicaVChemical Description of Constituents Released 

The tank held sludge from 771. Also stored 
was effluent from a silver 

Resmnses to Omration or Occurrence 

cted in 1963. The 

Use of Tank T-40 ceased when the tank was rep1 was found which 
details releases from this unit. 

Fate of Constituents Released to Envimnment 

No documentation was found which 
plan was prepared for the rank and s 
studied in accordance with 
investigations, site characteri 
is to be completed by Septe 
January 4, 1995. 

onstituents from the tank. An interim status closure 

. . . -. .. . . .. . . . . .. - . .: . . ... .. . 
. . .. . 

Comments 

' Blaha. F.J., "Solid Waste Management Unit Descriptions". March 23. 1990. 
1500755 
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PAC REFERENCE NUMBER: OOO-101 

IHSS Reference Number 101 

Unit Name: Solar Evaporation Ponds 

Approximate Location: N75 1 .OOO; E2.085 ,ooO 

Date(s) of Ooeration or Occurrence 

The solar ponds have operated in varying configurations since December 1953 when waste was first sent 
to the original clay lined solar pond.’ This original clay lined pond was supplemented and evemually 
replaced by other solar ponds. The first use of a solar pond constnrction of 
the pond was completed. The dates of completion and last ponds are presented 
in Table OOO-1. 

DescriDtion of Owration or Occurrence 

The solar ponds were used primarily for the disposal of low-1 

for the removal of radioactive contaminants and not the 

ctive wastes contaminated with 

trate. The solar ponds were also 
of the original solar pond is 
er 1955 that Pond 2 would be 
the winter months;’ therefore. 

a common comer with an overflow 

was c o m c t e d  

207A to reference the first limed pond. 

leakage, and the aux 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960, routine use of the clay-lined ponds is not documented. although an additional release to Pond 
2 was made in March 1963.’’ Photographs of Ponds 2.2 Auxiliary. and 207A have been located which 
clearly show the three ponds and their physical relationship to each other.”*u 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
suppon of resting on oxidation of wastes. The third earthen cell was constructed in April 1959.’’ The 
existing references indicate that the three eanhen cells were used in series and the effluent from these three 0 1 I 

- 
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ponds was discharged to the sanitary wastewater treatment plam" These tests were carried out over a 
few monlhs, the late Summer and early fall of 1959. and were ultimately unsuccessful.'4 The third eanhen 
cell was constructed immediately east of the existing Pond 2, immediately west of 207A, and immediately 
north of Pond 2 Auxiliary.''*16 The designation of this new pond was either Pond 2C or 2D, with the 
existing Pond 2 Auxiliary receiving the remaining designation." It appears that the Pond 2 Auxiliary 
designation was no longer used. 

Construction of the 207B solar ponds began on November 1 1, 1959." These ponds are immediately east 
of Pond 207A and consist of three separate cells (North, Center, and South). During December 1959 
construction aaivities, seepage was identified in the west side of the excavation near the east side of Pod 
207A. A "covered drainage ditch" (later references to 

release it to the hill discussion will also use drainage tile) was installed to collect the seep 
just north of the ponds.'9 Dow Chemical drawing 16217 
of the asphalt plank-lined 207B solar ponds. Construction of 
on June 16, 1960." The fim placement of waste in the 207 
fuUy completed Upon use of the fully completed 207B po 
identified and the ponds were removed from service. The leakage attributed to the 
reaction of acid wastes seeping beneath the asphalt planking and reacting with marl soil to produce carbon 

ft, rupturing the seams.'o A new 
for bids. The bids received in 

lining of the 207B-South solar 
rerumed to service in December 
1961p This work included the 
drained to the north. DifIiculty 
was found necessary to remove 

Center was returned to sewice on August 25, 

I 
I drainage tile, this 

repairs to 2m-center and 
e 

Work related to the relining and with the removal of liquids 
alts and sands remaining in 

to detemipe whether the 
would be suitable for buming. It-wii3 found thh the 
n its OSn- Removal-of the asphaliplar3cing atxt Pod 

the asphalt planking took 
of Pond 207A continued 

and salts so that the liner 
the pond were drummed 

sump. Solar Pond 207C has remained in constant service since the beginning of its use. 

In the mid-1980s activities for solar pond cleanout began The first step in these activities was to 
construct a building (Building 788) in which the solar sludge and Portland cement could be mixed to 
create pondcrete. This building was constructed between solar ponds 207A and 207C. Solar pond sludge 
cleanout began in mid-1986. This activity along with the transfers of solar pond water to the Building 
374 evaporator. have helped to remove both the sludges and the liquids form the solar ponds. At times 
however, problems with the cleanout effort hihe occurred. Examples of these problems include pondcrete 
that has not hardened properly and flooding of some of the valve vaults used to help transfer solar pond 

* 
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water to Building 374 for evaporation. 

An event related to solar ponds on August 7, 1989, required the filing of a RCRA Contingency Plan 
Implementation Report (Repon Number 89-012). This event consisted of an overflow Of contaminated 
water from the Interceptor Trench Pump House (ITPH) wet well. This overflow occurred because the 
circuit breakers supplying electricity to the pump motors were both trippedn 
concerning this incident can be found in the "Response" section of this Pac nanative. 

0 
Additional details- 

A second event at the solar ponds took place from March 14, 1990 f~ March 16, 1990 which also required 
the filing of a RCRA Contingency Plan Lmplementation Report (Report Number 90-003). This event 
consisted of transfer of contaminated groundwater and precipitation from Pon -No* into Pond 
207A. This transfer was ma& due to the lack of freeboard in Pond 
potential for overflow of the pond. The transfer was made with permis 

PhvsicalKhernical Description of Constituents Released 

The RFP solar ponds are often referred to in historical documents 
common characteristic of the wastes released to the solar ponds 
solar ponds typically had untreated process waste placed in the 
was also placed in the ponds. The RFP prows waste m a  
contamination of process wastes (and also achieved some etals). but it was not designed to 
remove ninate. The monthly history reports from the RFP detailed the originating building, 
quantity of water transferred, and activity present in the 
reports also stated which of the solar ponds received these waters. Only limited infomation was found 
on more detailed chemical analyses of the w lar ponds. One of these references 
does provide a relatively complete characteriz waters from the fall of 1958." The 
analyses available in this report cover activity f uranium, total solids, total nitrate, 
pH. specific gravity, aluminum, chromium (VI). fluoride, iron, magnesium. silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also analytical results presented for a compound KO, 
which is described as " ... the denoted by bo3 must include all those cations which are 

presence of a large concentration of ammonium 
the fact that ttae pH range reported was 0.87 to 0.97, 
e of 1958 was 1.21.% 

nds." Themost 

with an average of 0.93. 

The monthly history repons of 

aluminum scrap was 
time in the 1950~.'~ 

group also mention when other materials were placed in the solar 
: -For instance.-it-is known that radioactively contaminated- - =  - -  

e PAC SO-197),s as was alcohol for at least a short 
of time, waste radiography solutions were drummed for disposal 

scrap was sprayed with water for destruction of the lithium metal 
3 and early 1974, leachate collected from the RFP 

to the solar ponds for disposal. It is also known that sewer sludge, cyanide 
s for at least a portion of the time the solar ponds 

as non-routine, and is not thought to have comprised 
wastes and acid 

a major portion of the waste materials placed in these ponds. 

Data have also been generated from water collected from the drainage tile and from monitoring wells near 
the solar ponds. Interpxtation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions. and the types of data that are 
available, is given in the next section of this narrative. 

In the more recent time frame. detailed analyses of solar pond water. solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have ken  conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds, the RRmI workplan for the solar ponds, and the groundwater 
monitoring reports that cover the solar ponds. 

The volume of water that overflowed the ITPH wet well on August 7,1989 was estimated at 50 to severai 
hundred gallons. This water was analyzed and found to contain: 

PH 
Total Dissolved Solids (TDS) 
Gross Alpha 
Nlrrate 
Chloride 
chloroform 
Carbon tetrachloride 
Tnchloroethene 
Temachloroethene 

7.3; 
2.27 mgll; 

95 & 38 pCi/l; 

The water transferred in March 1990 from Pond 207B-North m Pond 2MA consisted of contaminated 
groundwater and runoff?' 

Reswnses to Omration or Occurrence 
.................. ................... ................... :.. ............... .................. .:. .......... 

Relining and patching of the solar ponds are response activities to the 'pssibility of leakage from the solar ponds. 
The relining and patching activities were conducted a number of times throughout the history of the solar 
ponds.''' I 

i 
After installation of the drainage tile (between Pon d 207B) in December 1960, analysis of the 

e , I 

water flowing from that tile became a routine daily activity. The water was sampled on a daily basis for flow, 
temperature, total alpha activity, nitrate, and pH.I9 TypicaUy, ody gross alpha aaivity and flow rate were 

with flows of hundreds of gallons per hour not 
uncommon The chemical characteris r flowing out of the pipe also varied considerably, but at 
times the water had elevated levels activity (up to thousands of picocuries per liter). These I 
analyses from samples of can indicate some of the chemical characteristics of the 
constituents released; how IS @at we? evaluated on water saxpples collected from 

I 

in 1961 was also yses. The analytical data from this sampling was presented in I 
ge tile immediately east of the 2 0 7 ~  pcmis instaued ' -  I 

ed near the 2 0 7 ~  solar ponds4' The first 
ater collected from the groundwater sampling wells in January 1961 indicated that nim 

800 Sampling of the six wells 
data reponed in the waste group's history ~prts. The analyses of water collected 

nstituents released from the solar ponds. 
became a routine a 

Once again, however, the analytical parameters that were evaluated are limited in scope. 

In addition to the activities discussed above. two sumps, six trenches, and french drains were constructed in the 
area north of the solar ponds to allow the return of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waters in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (IO mg). 
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Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the construction of Building 779. Surveys of the pond 2 
Auxiliary area soil indicated readings between 2300 to 5,000 counts per minute (cpm). Clay samples of the 
pond had 75.000 d/mkg which was described as 2-1/2 times soil background in the area. The proposed activity 
was to remove the clay lining to a depth of 6 inches. This material was to be disposed of by burial in dried 
sewage sludge trenches (PAC 90&109. PAC NE-110, PAC NE-111.1 - NE-111.8). The pond berms were to 
be leveled after removal of the clay liner." No documentation confirming the fate of the soil has been found. 

Removal of Pond 2 and Pond 2C or 2D 

Pond 2 and the eanhen pond immediately east of it (Pond 2C or 2D) was remov 
of Pond 207C in 1970. The soils potentially im 
reworked and possibly were incorporated into 
indicating that radiation surveys or soil remov 

Sumps and Trenches 

The first two sumps were activated in April 
drainage tile running along the east side of the 207B 
Sump Number 2 was installed at the north end of the 
Water from this sump was returned to 207A. 
September 1972, and Trenches 4 and 5 in April 1974.O* Trench 6 w 
water to Sump 1. Trench 2 returned water to 
Trench 4 was pumped to Trench 3, and Trench 3 
directly to Pond 207A." Figure W 2  presenrs 
mnches and sumps were located where seepage an 

The low end of the trenches and the sumps consis 
supplied with an electric pump and 
a shallow excavated trench backfilled 

paration for constcuaion 
earthen ponds were 

entation has been found 

north end of the 
1 returned water to 2MB-North. 
een solar ponds 207A and 2MB. 

1971, Trench 3 in 
ed in July 1974. Trench 1 returned 

ch 4. Water from 
Pond 207A. Trench 6 retumed water 
n of the sumps and trenches. These 

concentrations were 

55-gallon drums. Most of these drums were 
mnml the pumps. The trenches consisted of 

vel to the soil surface. These trenches drained to the buried drums 
at the low end of the trenches. nches allowed collection of both surface and subsurface 

ntil the early 1980s when it was replaced by a more extensive h c h  --:" . 
iVe french drain-system was-pEmpted by the construction of W I-- - -A 

now called the Protected Area (PA). Construction of the PSZ 
and sumps that were not desuoyed in PSZ-related construction were 

power supply.4* 

The Interceptor Trench House system was installed in 1980 and 1981 and is still in use. The pump station 
is identified by a number of names at the RFP. including: Main Sump. Main Nitrate Sump, Nitrate Sump, Solar . 
Pond Sump. French Drain Sump, and others. In this repon. the pump station and the french drain system will . 

be referred to as the Interceptor Trench Pump House (lTPH). The lTPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design of the ITPH system are the following Rockwell 
International drawings: 27550-033, 27550-040. 27550-050, 27550-200, 27550-201. and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981?* Figure 000-3 
presents the configuration of the ITPH system at that time. Although the ITPH system was much more extensive 
than the trench and sump system that it replaced. the ITPH system was extended shortly after construction of 

RFPiHRRawym 12I26l91 



0 

0 

e 

thc original pans of the ITPH system.b0 It was this extension of the system that was referred to as the 
"Interceptor Trench." 

The lTPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the solar ponds. The extension of the ITPH system consisted of a new french drain that paralleled the old Pam1 
Road. This extension of the ITPH system was designed and built with gravel backfill from the drain to the 
surface so that it would collect both groundwater and surface water flow. This extension also provided for the 
collection of footing drain flows from Building 771 and 774, through a 4-inch diameter polyvinyl chloride (PVC) 
pipe." Engineering drawings for the design of the ZTPH system extension art Rockwell International drawings: 
26637-01 and 26637-02. These as-built drawings indicate that the m H  system extension was built between 
February and June 1982. Figure OOO-4 presents the configuration of the lTPH following its extension 
with the Interceptor Trench 

This system collects groundwater and surface water runoff (fro 
and south of the new PSZ perimeter paml road) which drains 
Walnut Creek The pump station consists of a wet well and 
ITPH pumps the collected incoming water to Pond 207B-No 
solar ponds or force evaporated in Building 374" Some of 
the West Spray Field (PAC SW-168). 

r from 207B-North was spray irrigated in 

For the August 7.1989, ITPH overflow, a RCRA Contingen 
89-012). inspections of the lTPH wet well were also increase 

ration Report was Ned (Number 
r remaining in the wet well was 

pumped to Solar Pond 207B-NOrthn 

Solar Pond Clean-Out 

Solar pond clean-out is a response action to the presence of waste materials in the solar ponds and the presence 
of contamination in n water. Some solar pond clean-out activities were 
conducted to allow re the re-lining of 2 M A  in the early 1960s. However, 
in most clean-outs conducted earlie the waste materialS were immediately re-introduced 
upon completion of the re-lining a 

From fall 1976 to fall 1977, 
storage of process w 
implemented by the RFP. All 
This relining was do 
east and between the so 

brine, treated s . r collected by the ITPH system."' 

The clean-out in 1986 with the completion of Building 
788 - a Pondcre building. The removal of the process waste and sludge from 207A was completed 
in 1988. In 1988 the volume of sludge was removed from 207A and the final volume of water was 
uansferred to the 2MB solar ponds. The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation, but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 207B solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 207B solar ponds. 
All of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. 

ere cleaned and decommissioned with respect to use for 
in support of the water recycie prOgram being 

207B pond-were cleaned, but only 2078-South was relined. 
ut and re-lining activities, soils to the south, 

re aiso removed in order to better C M  the area." pn>cess waste was not 
R-inUOdUced to the have been used for reverse osmosis plant 

. 
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APPENDIX C 

Geologic Data for Wells and Boreholes 
Within and Surrounding OUS 

Appendix C is subdivided into the following subsections: 

c- 1 This table lists information for selected wells and contains geographic coordinate 
elevation data for alluvium and bedrock intercepts. 

The table includes well names, old well names, area at RFP, surveyed location, surface 
elevation TD, TD elevation, type of alluvium, thickness of alluvium, and elevation to top 
of bedrock. 

c-2 This table contains information for selected wells and depicts sub-alluvial lithology and 
grain size analysis of the Ka ss # 1 of the Arapahoe Formation. 

The table includes well names, old well names, sub-alluvial formation, sub-alluvial 
lithology, grain size, sample depth, Ka SS #1 elevation, thickness, grain size, and sample 
depth. 

c-3 This table contains information for selected wells intercepting the Ka SS #2 and SS #3 
of the Arapahoe Formation. 

The table includes well names, old well names, Ka SS #2 and SS #3 elevation, thickness, 
grain size, and sample depth. 

c-4 This table lists information for selected wells containing grain size ,analysis intercepting 
the Ka SS ##4 and #5 of the Arapahoe Formation. 

The table includes well names, old well names, Ka SS #4 and S S  #5 elevation, thickness, 
grain size, and sample depth. 

This table lists information for selected wells containing grain size and caliche analysis 
of the alluvium. 

c-5 

The table includes well names, old well names, alluvium type and depth, grain size 
analysis and sample depth, and caliche type and depth. 

C-6 This table contains information for selected wells containing grain size analysis at selected 
sample depths. 

The table includes well names, old well names, sub-alluvial formation, sub-alluvial 
lithology, grain size, sample depth, Ka S S  #1 elevation, thickness, grain size, sample 
depth, bedding attitude, grain size percentages, and median grain diameter. 



I C-8 

I c-9 

This table contains information of revised well and borehole coordinates drilled in 1986 
and 1987 and screened well intervals. 

The table includes a list of 96 wells from which the following data was obtained: 
location, surface elevation, T.O.C. elevation, TD elevation, type of alluvium, thickness 
of alluvium, elevation to top of bedrock, type of bedrock, and screened intervals. 

This table lists information for all wells containing water level measurements and the date 
collected. 

The table includes the well number, date the infomation was gathered, and the depth 
from top of casing. 

This table lists information for selected wells containing the lithologic interpretation of 
the Ka S S  #I of the Arapahoe Formation. 

The table includes the thickness of bedrock penetrated, presence of the KA S S  #1, depth 
of top of lithology, thickness of lithology, and summary comments from lithologic logs. 



OLD 
WEU 

WEUNAME NAME 

0460 

1986 

2086 
24x36 

2086 

2186 

2 186 

2 186 

2286 
2286 
2386 
2386 
2486 
2486 
2586 
2586 
2586A 

2586A 

2686 
2786 

2786 

2786 

2786 

2886 

2886 

2986 
2986 

04-60 

19-86 

20-86 

20-86 

20-86 
21-86 

21-86 

21-86 

22-86 

22-86 

23-86 

23-86 

24-86 
24-86 
25-86 
25-86 
25-86A 

25-86A 

26-86 

27 -86 

27 -86 

27-86 

27 -86 

28-86 

28-86 

29-86 

29 -86 

APPENDIX C-1 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EG&G, 1991a) 
2 0 - A ~ i l - 9 2  

ARBA 

SOLAR POND 
SOLAR POND 

PLANT NORTH 
PLANT NORTH 

PLANT NORTH 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

RFP 
NORTH 

37593 

37942 
38110 

37948 

3773s 

37355 

37355 

37426 

37426 
m 

37816 

37610 

RFP 

22405 

20 1% 

2 1254 

21143 

2uos 

21154 

21173 

2 1727 

21737 

22us 

Pl37 

22.584 

STATE 
NORTI4 

750943 

751112 

750911 

750737 

750357 

750357 

750428 

750428 

750796 

750818 

750612 

STATE SURFACE 
ELEVATION 

5962.00 

593122 

5w.47 

5991.11 

597681 

5981.18 

5930.45 

5974.45 

5974.45 

5974.48 

596186 

5961 23 

595826 

TD. TYPE THICK 
- TD. ELEVATION ALLUVIUM ALLUVIUM 

165 

22 

78 

26 

I305 

12 

896 

98 

17 

157 

155 

22s 

59 14.72 

5938.47 

59l3.11 

5950.8 1 

5850.66 

5968.45 

588485 

5876.45 

5957.48 

580486 

5945.73 

5935.76 

115 

I25 

23.6 

11 

8 2  

7 2  

l3 

I25 

105 

11 

EL. TOP 
BEDROCK 

5919.n 

5947.97 

596751 

5965 E I 

5972.98 

597325 

5961.45 

596 I .95 

5963.98 

595086 

85 5952.73 

8 5  5949.76 
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WELL NAME 

2986 

3086 
3186 

3186 

3186 

3286 
3286 
3386 

4486 
4486 
6186 

6186 

6186 
smim 
smim 
smiw 
Spm87 

SpM87 

SFV387 
SFV387 
SKM7 
S K M 7  
SKt487 

SKM7 
S K M 7  
S M  
SF0581 

OLD 
WBU. 
NAME 

29-86 

3-66 
31-86 

31-86 

31-86 

32-86 
32-86 

33-86 

44-86 

44-86 

61-86 

61-86 

61-86 

smi-87 

smi-m 
smi-87 

Sp112-87 

SPM-87 
Spo3-87 

SIW.3-87 

Spw-87 

Spw-87 

spw-87 
Spw-87 
Spw-87 

Spw-87 

SPM-87 

APPENDJX C-1 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

AREA 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
MOUNDAREA 

PIANTWEST 
PIANTWEST 
881 HILLSIDE 

881 HIllSIDE 

881 HILLSIDE 

sdar Ponds 

Sdar Ponds 

Sdar Ponds 

sdar PonB 

sdar Ponds 
sdar Ponds 
sdar Ponds 
sdar Ponds 
sdar Ponds 

sdar PonB 

sdar Ponds 
sdar Pond 
Sdar PonB 

Sdar Ponds 

Rpp 
NORTH 

38092 

38094 

37654 

36961 

36252 

362 17 

37792 

37980 

37485 

37561 

37665 

RFP 

22 166 

2 1662 

21641 

2 18% 

19U1 

u)609 

2 m  

2 I s a  

2 l s a  

2 1820 

21810 

STAT8 
NORTH 

75 low 

75 1068 

750638 

7 4 m  

749254 

7492 19 

750790 

750970 

750460 

750560 

750870 

STATE SURFACE 
ELEVATION 

595621 

596421 

596450 

594928 

6019.93 

599931 

5982.70 

5976.60 

5978.70 

597180 

5971.60 

TD. TYPE THICK EL. TOP 
- TD. ELEVATION A u u v l U M  ALLUVIUM BEDROCK 

16 

22 

US 

168 

33 

185 

302 

Is 
19.7 

37 

218 

594021 

594221 

58295 

5932.48 
5srs6.93 

swai 

59525 

59616 

5959 

59348 

59498 

WQf 25  5953.71 

WQf os 5963.7 1 

wckr 

Qc 

Qf 

Qf 

QaVQf 

Q a V a f  
QaOQrf 

WQf 

WQf 

1 59635 

6 8  5942.40 

25 5994.93 

115 5 W 8 1  

132 59695 

105 

l3 

163 

5966.1 
5965.7 

595913 

59553 
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WELLNAMB 

u161BR 

2187 

BHZL87 

2287BR 
Z287BR 

2287BR 

2287BR 
2387BR 

2387BR 
2387BR 
2387BR 

2387BR 

B W  

BHL887 

L)I,p#II 

BH3081 

BH3187 

BIB187 
BIB187 
B K B 7  
BIBB7 

B M  
BKW7 
BKUl37 

BK3487 

BH3487 

BtB487 

OLD 
WELL 
NAME 

20-87BR 

21-87 

BHL2-87 
22-87BR 
22-87BR 

22-87BR 
22-87BR 

23-87BR 

23-87BR 
23-87BR 
23-87BR 

23-87BR 

BH24-87 

BI-as-87 

DI R9-87 
B m - 8 7  

BH31-87 

BIBl-87 
BH31-87 
BIUZ-87 
BHa-87 
BIB-87  
Bl-B3-87 

BIB-87 

B W - 8 7  

B W - 8 7  
B W - 8 7  

APPENDIX C-1 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 

AREA - 
MOUNDAREA 

MOUNDAREA 

903 Pad 
MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
MOUNDAREA 

MOLJNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
903 Pad 
903 Pad 
903 Ped 
903 Pad 
MOUNDAREA 

MOUNDAREA 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
MOLJNDAREA 

RFP 
NORTH 

36980 

35790 

36!m 

36415 

35639 
35803 
36061 

36ou) 

36499 

364% 

36499 

36474 

RFP 
BASI' 

22694 

22536 
22716 

22803 

23061 

23l31 

23 140 

N/A 
22297 

22421 

22659 

2786 

STATE 
NORTH 

749969 

748711) 

749924 

749404 

748829 

748194 

74!XH 

7490 10 

749486 

749485 

749488 

749463 

STATB SURFACE 
ELEVATION 

592758 

597850 

5930.70 

597234 

595350 

5946.70 

SW22 

597089 

597380 

597 1.70 

596790 

597 1.40 

TD. TYPE THICK EL. TOP 
ELEVATION ALLUVIUM ALLUVIUM BBDROQt 

17 

272 

111 

45 3 

123 
15 

ls9 

205 

2OE 

24.7 

591058 

59513 
5819.7 

5927.M 

59413 

593 1.7 

59579 

59512 

5947.1 

5946.7 

orf 8 591958 

Qrf 222 59563 
Qrf 128 5917.9 

Qrf 1525 595709 

Qc 

Qc 

orf 
Qf 

Qrf > ls9  

Qf 

Qf 

Qrf 

4 9 

5 9 

5948.7 

59408 

5973s 

7.7 5964 

92 ' 5958.7 

16.7 5954 .f 
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WELL NAMB 

OLD 
WEU. 
NAME 

SEW69 

SEW69 

SEPDQ89 
SERB89 
SEPM89 

SEW589 
SEP0689 

SEP0689 
SEP0689 

SEPW89BR 

SEPW89BR 

SEW89BR 

SEW89BR 
S E P M  

S E P M  

SEP1689BR 

SEPl689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1789BR 

SEP1789BR 

SEPl889BR 
SEPl889BR 

e 
APPENDIX C-l 

GEOLOGICDATA FOR WELLS AND BOREHOIES WITHIN AND SURROUNDING OU8 
FROM GEOLOGICALCHARACll3RIZATION REPORT (EGdkG, 1991a) 

20-April-92 

ARE4 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

- 
RFP 

NORTH 

37406 

37684 

37684 

38771 

38100 

RFP 

22239 

22240 

22226 

2mo 

22 146 

WATEI 
NORTH 

75a392 

750671 

75067 1 

75 1755 

75 1086 

STATB SURFACE 
ELEVATION 

2085343 

2085343 

m330 

U)B4450 

2085B9 

596588 

5%282 

5963.09 

5907.10 

594730 

TD. TYPE THICK EL. TOP 
- TD. ELEWATION ALLUVIUM ALLUVIUM BEDROCK 

323 

105 

262 

14.4 

1M.1 

593358 

595232 

593689 

5892.7 

58422 

Qf a 9 595298 

Qf 85 595432 

Qf 58 595729 

081 

Qc 

38059 21736 75 1044 2084gJ9 596253 281 593393 Qrf 

37m 21807 750566 2il64910 5972.16 315 5940.66 Qt 

4 s  5902.6 

5 5  59418 

35 5959M 

115 5W.66 



OLD 
WELL 

WELL NAME NAME 

S E P W B R  
S E P W B R  
SEP1989BR 

S E P W B R  

S E P W B R  

SEP1989BR 
SEPU)89 
SEPU)89 

SEPU)89 
SEPU)B9 

SEP2189BR 

SEP2189BR 
SEP2189BR 
SEP2289BR 
SEPZ289BR 
SEP2289BR 

SEP2389BR 
SEP2389BR 
SEP2389BR 
SEP2489BR 
SEP2489BR 
SEP2489BR 

SEP2589 
SEI2589 
SEP2589 

SEI2589 

SEPL689BR 

APPENDIX C-1 
GEOLOGIC DATA FOR WELLS A N D  BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIXRIZATION REPORT (EGBZG, 1991a) 
20-April-92 

AREA 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 
S O U R  POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

RFP 

3m9 

37860 

37881 

38007 

38084 

37591 

37591 

3g#)9 

RFP 

21206 

2 1036 

2 1oM 

2l-531 

22184 

22390 

m n  

21862 

STATg 
NORTH 

750762 

750863 

750864 

750991 

751071 

750533 

750579 

7511w 

STATE3 SURFACE 
FZEVATlON 

2084309 

u)B4 139 

2084130 

2084634 

u)85286 

X&55 14 

2065481 

2084984 

5980.66 

593159 

598 1.41 

597198 

5948.17 

5962.63 

5962.63 

594028 

TD. TYPE THICK EL. TDP 
TD. ELEVATION ALLWIUM ALLUVIUM BEDROCK 

383 

17 E 

392 

40 

303 

302 

175 

239 

594236 

5963.79 

5947 21 

592998 

591787 

5932.43 

5945.u 

591638 

Qf 103 597036 

Qf UE 5967.79 

Qf 

Qf 

Qf 

Qf 

Qf 

Qf 

UE 5967 61 

9 5968.98 

4.1 5944.07 

122 5950.43 

I22 5950.43 

593638 3 9 
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WELL NAMB 

pu)9989 

€210089 

P210189 

€210189 

€210189 

P210189 
P210189 
P21oLB9 

P210289 

Pz10289 

€210289 

P313489 
P3m 

P313489 
P313489 
€213689 
P213689 
€213689 
P2l3669 
€213689 

E314089 
P414189 

P4 14 189 

P4 14 189 
P414189 
P414189 

P4 14 189 

OLD 
WBU. 
NAMB 

SEP2889 

SEP2989BR 

SEP3089BR 

SEP3089BR 

SEP3089BR 

SEP3089BR 

S E W B R  
SEP3189BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

PaM89 

PaD589 

PZ&B 

PZ&B 
PZ1089 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

P22389 

Pz2489 

P22489 

Pz2489 
P22489 
P22489 

Pz2489 

APPENDIX C-1 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARAClXRIZATION REPORT (EG&G, 1991a) 
20-Apil-92 

RFP RFP STATE STATH SURPACB TD. TYPE THICK EL. TOP - AREA -- NORTH EA= - NORTH - BAST ELEVATION BLEVATION ALLUVIUM ALLUVIUM BEDROCK 

SOLAR POND 38581 ' 21548 75 1565 2084649 5898.10 12 5886.1 Qc 7 6  58905 

SOLAR POND 38579 ' 21539 75 1564 2084639 5898.40 28 5870.4 Qc 

SOLAR POND 37768 21307 75075 1 m 1 1  598082 33.6 594222 Qrf 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

PLANT 

PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 

PLANT 

PLANT 
PLANT 
PLANT 

PIANT 

37578 22119 750564 2005223 5967.03 26 5w1.03 ckf 

35934 19952 748913 u)83062 6011.70 24 5987.7 g r  

36478 20629 749460 20837% 599430 23 59713 ckt 

36480 20545 749461 2883653 5996.70 19 5977.7 Qf 

36080 19877 749059 u)g2986 28 5982.6 ckf 6010.60 

72  58912 

146 596622 

6.6 5960.43 

20.6 5991.1 

13 59813 

9 3  5987.4 

18 5992.6 

Page R or io I 



APPENDIX C-1 
GEOLOGICDATA FOR W E U S  AND BOREHOUS WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACll3RIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD 
W E u  

WEIL NAME NAME 

P11469 
P114789 
P114789 
P 1 14789 
P114789 

P114789 
P114889 
P1148B9 
PlI5489 
PI15489 
Plls489 

Pll5489 

Plus89 
P 1 E589 
r 1 15sm 
Plus89 
Pll5589 
PI l s s89  
Pll5589 
Pllss89 
Pllss89 
P115589 
Plls589 
Plus89 
P115589 

PI15689 
P2 u789 

AREA - 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PIANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PIANT 

PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
P U N T  
PIANT 
PLANT 
PLANT 

RFP RFP STATE =ATE SURFACE TD. TYPE THICK EL. TOP 
-- NORTH EAST - NORTH - EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

36964 19938 749943 w83044 6004.00 26 5978 Qf 22 5982 

36%2 ' 19504 749940 20826 10 6010.70 31 5979.7 Qf 26 5984.7 

36950 1m 749926 2082 127 60 16.60 18 59986 Qf 

5992.4 Qf 31 36531 19026 749507 2082 us 6023.40 

36573 19550 74955 1 2082658 6014.10 33.6 59805 Qrf 

36553 19910 74%32 #)OB 600690 235 5m.4 Qf 
36490 uIJL2 749470 m33430 6002.00 22 5m Qf 

us 60028 

26 5997.4 

29 5985.1 

19.7 59872 

18 5984 



OLD 
WBU. 

WPZL NAME NAME 

P2 15789 
nu789 
nu789 
€2 u789 
€215789 
nu789 
€2 15789 
P3 1m 
P317989 
p317989 

P216089 

P21gLB9 
P218289 
F218289 
I218289 
€218289 
€218289 
€2238389 
I218389 
€218489 
€219189 
€219489 
€2lw89 
P219589 
pJuwl89 

PZ5243 
PZ5289 
Pzs289 
Pzs289 
Pi3289 
PZ5289 
Pi3289 
Ow289 
Ow289 
OPU289 
OPO389 
omw 
omw 
omim 
omw 
omm 
omm 
m89 

P22789 
BH7740.589 
Pi51889 
PZl589 
Pzm 
PZr289 
7089 

APPENDIX C-1 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-A@-92 

W R I T  
NORTH EA= -- AREA 

PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PIANT 
ORIGINAL PROCESS 
ORIGINAL PROCESS 
ORIGINAL PROCESS 

ORIGINAL PROCESS 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PIANT 
PLANT 
PLANT 

355907 21163 

36!J58 2@14 

35974 19544 

STATf3 
NORTH 

748891 

74994 1 

748952 

STATE SURPACB TD. T W E  T1lICK a. TOP - EASI' ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

2084272 5990.90 16 5974.9 Qf 6.4 

ul84ou) 598580 16 59698 Qf 

2m2653 6016.9 33 5963.9 Qf 

37843 22545 750831 m648 59562 22 5m2 Qf 

38144 21014 751127 2084117 5949.1 5 5944.1 
3g24020908 75 1222 u1640 10 59412 21 59202 Qf 
37427 22547 750415: u)85651 59595 32 5927s Qf 

m 22432 750268 m 5 3 6  59638 16.7 5947.1 Qf 
35818 20170 748799 #)g3280 60099 209 5x39 Qf 

6 

23 

59845 

59798 

5993.9 

12 59442 

11 
22 A 

172 
188 

59302 
5937.1 

59466 

5991.1 



OLD 
WELL 

WEILNAMB NAMB 

0460 
1986 

2u86 

2086 

2086 

2186 

2186 

2186 

2286 

2286 
2 3 6  

2386 
2486 

2486 
2586 
2586 

2586A 

2586A 

2686 

2786 

2786 

2786 

2786 
2886 
2886 

2986 

2986 

04-60 

19 -86 

20-86 

20-86 

20-86 

21-86 

21-86 

21-86 

22-86 

22-86 

23-86 

23-86 

24-86 

24-86 

25-86 

25-86 

25-86A 

25-86A 

26-86 

27-86 
27-86 

27-86 

27 -86 

28-86 

28-86 

29-86 

29-86 

APPENDlX C-2 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACERIZATION REPORT (EG&G, 1991a) 

SUB. ALLUV. 
FORMATION 

Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 

K a S S t l  K.SS#l K.SS#l  KaSSIl  
SUB. ALLUV. GRAM SIZE QRAM SIZE SkBt. m. Slrlt. E!qv. GRAM S U E  GRAM SIZE 
LITHOLOGY @!!!I DEPTH ELEVATION T H I M  %>,200/23oSIEW3 DBPTH 

UYSIN 
CLYSIN 

CLYSIN 

ss #1 

ss #1 

CLYSIN 

CLYSIN 

UYSINSANDY 

C L y m  

CLYSIN 
CLYSIN 

C L Y m  

CLYSIN 

0.m 10-12 

oms 16-18 

5WB1 7 

596581 7 

22 10- I2 
50 16-lE 

5945.76 

5945 .I6 

10 

10 

26 125-145 

63 175-225 
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I 01 10 Z 

P-z 
SZ 
SCI-€I 

P-z 

81 

IS 

I€ 

19 

8S 

c9c 

PS 

€I 

9.P 1.9965 

LI 56965 

LI 56965 

F8 

SPI 

SCI 

SPI 

E9 01 

82 
61 

U O  

sw *m 
5600 

NEXT3 

I# ss 

I# ss 
I# ss 

Z6-l!dV-ot 

L8-zodS 

LS-WdS 

L8-poIIS 

L8-wdS 

L8-wdS 

U-WS 

L 8 - W S  

U-€QIS 

D-WS 

L B - W S  

L8-WS 

LB-IOdS 

L8-IOdS 
D-IOdS 

98-19 

98-19 

98-19 

98-w 

98-w 
98-€€ 

98-52 

98-E 

98-I€ 

*I€ 
*I€ 

98-o€ 
98- 62 

B)yvN 
Trim 
CIO 



OLD 
WBU, 

WELLNAME NAME 

Spo681 

Spo681 

Spo687 

SKI667 

S M  
S R m n  

s m m  
SIT887 

0987 
0987 
0987 

0987 
1087 

1087 

SP1187 
SPll87 

SP1187 
1587 
l587 
1687BR 
1687BR 
1687BR 
1687BR 
1987 
1987 
UrnBR 
U)B7BR 

sm-m 
SKt6-87 

SRX-87 
SRX-87 

sm-m 

sm-m 
Spw-87 

SFW-87 
09-mmH29-87 

09-87/Bm9-87 
09-87mn29-87 

w-mmm-m 
10-87 

10-u7 
SPll-87 
spii-87 

spii-m 
15-87mm-87 

ls-mmm-87 
16-87BR 
16-87BR 
16-87BR 
16-87BR 
19 -87 
19-87 
m-mrm 
20-87BR 

APPENDIX C-2 
GEOLOGIC DATA FOR WELTS AND BOREHOUES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EG&G, 1991a) 
20-A@-92 

SUB. A L W .  
FORMATION 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 

b S S I 1  K. ss t l  K. ss I1 K . S # l  
SUB. ALW.  GRAM SIZE GRAIN SIZE S&8L w. swat  Bqv. GRAIN SIZE GRAIN SIZE 
LlTHOLOGY 0 DEPTH ELEVATION THICK %>206/wOS1EvB DEPTH 

I '  
U Y S I N  

I 

CLYSIN 

ss #l 

ss #1 

ss #1 
ss #l 

ss #2 

CLYSIN SILTY 

CXYSM 

0.1 

OD95 
Om 

EST. im 

175-195 

. 20-215 

315 
12 

5%752 19 2 

5%752 192 

5%752 192 
5970.66 6 

61 

59 
57 
38 

175- 195 

20-215 

315 
12 
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APPENDIX C-2 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

OLD 
WEU. 

WFiUNAME NAME 

K.SS#l KSSStl Kass t l  K a S S t l  
Sb.1. Bqv. GRAM S U E  GRAIN SIZE SUB. ALLUV. GRAIN SIZE GRAIN SIZE Sh.L QV. 

LrnOLOGY f!!m DEPTH ELEVATION THICK. 46 > 2OO/wo SIEVE DEPTH 
SUB. ALLW. 
FORMATION 

2 W B R  

2187 
BHL287 
2287BR 
2287BR 
2287BR 
2 2 8 7 ~ ~  
2387BR 
2387BR 
2387BR 
2387BR 

2387BR 
BHL487 

BHL887 

B m  
BH3081 

BI-Bl87 
BIB187 

BI-Bl87 
Bta287 
B t W  
BtU387 

BIB387 
BHU87 
B W  
B W  
B W  

20-87BR 

21-87 
BIZ?-87 
22-87BR 
22-87BR 
22-87BR 
22-87~~ 
23-87BR 
23-87BR 
23-87BR 
23-87BR 

23 -87DR 
BHU-87 
BHL8-87 

B W - 8 7  
BH30-87 

BH31-87 
BI-Bl-87 

BH31-87 
BlXQ-87 
BlXQ-87 
BH33-87 

BH33-87 
BH33-87 
B W - 8 7  

B W - 8 7  
B W - 8 7  

Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 

Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 

ss I1 
ss #l 
ss #1 
ss #l 

0.091 17- 19 5957.1 175 60 17-19 

0.065 

0.17 
23-25 
25 -27 

35-355 

5971.1 
5971.1 

5W1.1 

175 
175 

175 

23-25 

25 -27 

3s -3s5 

45 

80 

27 

S U " 4  CLAYEY 
CLYSIN 

9M-9.75 59658 22 39 9.05 -9.75 SS X1 (.REMARKS) 

ss #1 
ss #1 
ss #1 

0.048 102-12.7 
11 

128-153 

19 W 

5964 

5964 

5956.9 

59503 
59476 
5954.7 
5954.7 

6 9 

6 9 
4 3  

2 
05 
8 
8 

41 102-12.7 
41 11 
56 12B-LS3 

40 19 EST 

0.093 

0.057 

Ka 
Ka 
Ka 

ss #l 

ss #l 
16.7 - 18.7 
20.7-22.7 

23 16.7-18.7 
43 20.7-22.7 
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WEIL NAME 

B W  
BEUS7 
BH3W 
BH3587 
B W  

3787 

3787 

R l  U787 

BK3787 

3881 

3887 

3987BR 
3987BR 
3987BR 
3987BR 

5687 

pum89 

pu)7389 

pM7389 

pu)7389 

m489 
m489 

m m  
p207589 

m5a9 
mw 
mw 

OLD 
WBLL 
NAME 

BH34-87 
BIBS-87 
BK35-87 
BIBS-87 
BH36-87 

37 -87 

37-87 

BtD7-87 

BK37-87 
38-87 
38-87 

APPENDIX C-2 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARAClERIZATION REPORT (EGStG, 1991a) 
2O-A@-!Z2 

h S I 1  K . S S I 1  K.SSI.1 KSSSII 
SUB. ALLW. SUB. A L W .  GRAIN SIZE GRAM SIZE S(r.1. Eqv. swat. Eqv. GRAM SIZE 
FORMATION LITHOLOGY 0 DEPI'H ELEVATION THICK. % > 2 a O ~ S I E v B  DEPTH 

GRAM SIZE 

Ka 
Ka CLYSMSANDY 
Ka 
Ka 
Ka CLYSIN 

Ka CLYSIN 

Ka 
Ka CLYSM SANDY 

Ka 

Ka CLYSIN 

Ka 

39-87BR(SP08-87) Ka 
3-mwqsm-87) Ka 
39-87BR(Spo8-87) Ka CLYSRJ 
39-87BR(SP08-87) 
56-87BP16-87 Ka CLYSIN SILTY 
SEPDlIBR Ka CLYSIN 
SEPDlbBR 

SEPDlbBR 
SEPDlbBR 
SEP(1289 

SEP11289 

SEP03B9 
SEPM89 

SEPM89 
S E W  
S E W  

Ka CLYSIN 

Ka CLYSIN SILTY 

Ka U Y S M  SILTY 

59562 6 16 17 

5947.1 

5972.7 

6 3  

6 5  

12 23 



OLD 
WBU. 
NAME 

S E M  

S E W  
S E W  
SEP0589 

SEP0589 

SEP0589 
SEFQ639 
SEP06B9 

SEFQ639 
S E m B R  

SEP0789BR 

SEP0789BR 

SEP0789BR 

SEPU89 

SEPlS89 
SEP1689BR 

SEPI689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 
SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1789BR 
SEP17WBR 

SEPWPBR 
SEPL889BR 

APPENDIX C-2 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACE!RIZATION REPORT (EG&G, 1991a) 
20-April-92 

K.SS#l K.SS#l K . S S # l  K . S S I 1  
SUB. A L W .  SUB. ALLW. GRAM SIZE GRAM SIZE ShaL &v. Sh.L Eqv. GRAM SIZE GRAM SIZE 

0 -  DaPTH ELEVATION THICK. 96 > Zooluo SlEVB DE5I.H FORMATION LITHOLOOY 

Ka CLYSZN SILTY 

. .  

Ka CLYSM 

Ka CLYSZN 

Ka C L Y m  

Ka CLYSIN 

Ka CLYSIN SILTY 

Ka CLYSIN SILTY 

Page 6 of 10 



APPENDIX C-2 

WFXL NAME 

GEO 

OLD 

'OGICDATA FOR W L  S AND BOREHOLES WITHIN AND SURROUNDING OU8 
FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 

20-Agril-9L 

KaSSllLl KaSSl l  f15t1 K . S S l 1  
GRAIN S U E  GRAIN S U E  WELL SUB. ALLUV. SUB. ALLW. GRAIN S U E  GRAIN S I Z E  SwaL Eqv. Swat Bqv. 

NAME FORMATION LlTHOLOGY 0 DEPTH ELEVATION THICK. %>2oo/uoSIEVE DBPTH 

SEPl889BR 

SEPWBR 

S E P W B R  

SEPWBR 
SEPWBR 
S E P m B R  
SEI2089 
SEI2089 

SEPU)89 

SEPM89 
SEP2189BR 

SEP2189BR 
SEP2189BR 

S E D B R  

S E D B R  

SEPaS9BR 

SEPZ3BBR 

SEPZ3BBR 

SEP2389BR 

SEP2489BR 
SEP2489BR 
SEP2489BR 

SEP2589 
S E D  
SEPL589 
SEP2589 
SEPM89BR 

Ka ss #1 

Ka ss #1 

Ka ss #1 

Ka CLYSTN 

Ka CLYSIN SILTY 

Ka CLYSIN SILTY 

Ka CLYs-lN SILTY 

Ka CLYSIN SILTY 

5970.4 23 

59678 4+ 

5967.7 142 

5% 29 

Page 7 of 10 
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APPENDIX C-2 
GEOLOGIC DATA FOR WELLS AND BOREMOLES WITHIN A ID SURROUND11 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGBtG, 1991a) 
G OU8 

20-ApriI-92 

OLD h ss I f  h S S I . 1  K . S S I 1  K.SSI1 

WEUL NAME NAME FORMATION LlTHOLOaY 0 DBPM ELEVATION THICK. % > 2oo/uo SIEVE DEPTH 
GRAM S E E  WEU, SUB. A L W .  SUB. ALLW. GRAIN SIZE GRAIN S U E  swat. Q V .  swat. QV. GRAIN SIZE 

pu)9989 

P210089 

P210189 

P210189 
P210189 

P210189 

P2 10 189 

t?? lots9 
E210289 
P21ots9 
€2 10289 

BW89 
P 3 W  

p 3 W  

1’3 13489 
P2l3689 
P2l36%!3 

P 2 W  
P2l3689 
P2l3689 
I314089 

P4 14 189 

P414189 
P4 14 189 
P4 14 189 

P4 14 189 

P4 14 189 

SEP2889 

SEm989BR 

SEP3089BR 

SEP3089BR 
SEP3089BR 

SEP3089BR 

SEPS089BR 

SEP3189BR 

SEP3189BR 
SEP3189BR 
SEP3189BR 

PzxH89 

PzM89 

P2M89 

PaDS89 
PZ1089 

PZ1089 

PZ1089 

PZ1089 
PZ1089 

p22389 

p12489 

PZ2489 
PZ2489 

P22489 

P22489 
m 

Ka CLYSM SILTY 
Ka CLYSM SILTY 
Ka SS SANDY ClAYEY 

Ka CLYSM SILTY 

Ka CLYSM 

Ka CLYSM 

59662 16 

59743 3+ 465 20.7-209 

583 . 21.6-21.7 

Ka CLYSM 
Ka CLYSM 

Page 8 of 10 



OLD 
WEU. 

WE!U NAME NAME 

PI14689 
P114789 
P114789 
P114789 
PI14789 

P114789 
PI14889 

P 1 1 m  
P115489 
P115489 

PI 15489 

P115489 
PI 15sm 
Plls589 

Plls589 
P 1 us89 
Pll5589 
P115589 
P115589 
Plls589 

PllsS89 
Plum 
PllsW 

P115589 
Pll5589 
Pll5689 
p215789 

APPENDIX C-2 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

k!iS#l K.SS# l  K.SS#l  K.SS#l  
GRAIN SIZE SUB. ALLUV. SUB. ALLUV. GRAIN SIZE GRAIN SIZE swat. Eqv. swat. q v .  G a m  SIZE 

FORMATION LITHOLOGY Lmm) DBFI'H ELEVATION THICK. %>2oo/uosIEVE DJZPTH 

Ka CLYSM SANDY 
Ka U Y S M  

Kn CI.YS1N .SANDY 

Ka U Y S M  

Ka U Y r n  

Ka CLYSM 
Ka CLYSIN 



APPENDIX C-2 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-Apil-92 

OLD K.SS#l K.SS#l  K.SS#l K.SS#l 

WELL NAME NAME FORMATION LITHOLOGY 0 DEPTH ELEVATION THICK % > ~ / 2 3 O S l a v B  DEPTH 
GRAM SIZE WBLL SUB. ALLUV. SUB. ALLUV. GRAM SIZE GRAM SIZE Swat. Eqv. SWaL Eqv. GRAM SIZE 

€215789 
P2L5789 
€215789 
€2 15789 
nu789 

F2 15789 
F2L5789 
P317989 
E317989 
P317989 
€218089 

I218289 
€218289 
€218289 
€218289 
I218289 
F218289 
€218389 
P218389 
€2 18489 

€219189 
€219489 

€219489 
€219589 
pa0089 

m289 

Pz52B9 
P73289 
PZ289 
P25289 
PZ5289 
Pi3289 
OR3289 

OR3289 
OR3289 
Ow389 
om189 
o m m  
omim 

omm 
omm 

Om189 

Pi2789 
Pi2789 
BHT740589 
PZW 
P Z W  
PZl589 
PZ1289 
7089 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSTN 
CLYSM 

ss #1 
CLYslN SILTY 

59825 02 

5973.4 0 6 

5940.9 0.4 

59466 2 



u I 1  

S08-26L P 

8 €US €P 

F P  

6 P  

I 

98-62 
98-62 
98-82 

98-82 
98-U 

98-Lz 

98-U 
98-Lz 

98-92 

VW-52 
V98-SZ 
98-52 
98-n 

98-pz 

98-pz 

98-€2 

98-€2 
98-22 

98-a 
98-12 

98-12 

98-12 

99-02 
98-02 

98-02 
98- 61 

WPO 

9862 
9862 
9882 
9882 
9812 

9812 

98Lz 

98LZ 

9892 
V98SZ 
V98SZ 
9852 
9852 
98p2 

9mC 
98sz 

m 
9822 

9822 
9812 

9812 

981 2 

9802 
9802 

9802 
9861 

09Po 



S WUBS 

j 
I! i '  

LB-SWS 

L8-WS 

L8-WS 

L8-UMS 

L8-WS 

L3-UMS 

L8-wdS 

f.3-MIS 

U - M I S  

L8-MIS 

LB-ZUIS 

L8-IWS 

LB-INS 
L8-IOdS 

98-19 

98-19 

98-19 

98-PP 

98-PP 

98-EE 

98-ZE 

98-ZE 

98-I€ 
98-I€ 
98-I€ 
98-OE 

98-62 

EFivFa 
7 m B  
Ut0 

~ 

18w5 

13w5 

13w5 

L8p(ldS 

L8p(ldS 

L8p(ldS 

f B i k l S  

LBEodS 

LBEodS 

LBEodS 

L82QIS 

UIWS 

L81aIs 
UIWS 

9819 

981 9 

9819 

98pp 

98pp 

%E 

m 
982% 
981 E 

981e 

981e 

980E 

9861 

HMVN RBAb 



OLD 
W E U  

WELLNAMB NAME 

SF0687 
S W  

S W  

S M  
S M  
smm 
smm 
S U B 7  

0987 

0981 
0987 

0987 

1087 
1081 
sp i  im 

s p i i m  
E m  

SPl187 

ls87 
1687BR 
1687BR 
1687BR 

1687BR 
1987 

1967 

#)B7BR 
2081BR 

sm-m 

sm-m 
sm-m 
sm-m 

s m - m  
sm-m 

09-mmm9-87 
o9-mmm-m 

09-mmm9-87 
io-m 

s p i i - m  
s p i i - m  

s p i i - m  
fi-mmm-87 
fi-mmiuo-m 

SI%-87 

Spw-87 

09-87mm9-87 

10-87 

16-87BR 
16-87BR 
16-87BR 

16-87BR 

19-81 
19-87 
20-87BR 
20-87BR 

APPENDIX C-3 
GEOLOGICDATA FOR WEIds AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-A@-92 

fissr12 K8SsIz KaSSn K 8 s s I z  hs sSs3  Kass#3 Kass#3 Kass#3 

ELEVATION THICK.. %>2oo@3osrgvB DBPTH ELEVATION THICK. %>2oo/23oSIEV DBPTH 
w. Stat. Eqv. GRAM S U B  GRAM S U E  Strat Eqv. Strat Bgr. GRAM S U E  GRAM S U E  

I .  

5883 

5883 

10 
10 

6 
1 

23 
28 

586856 165 57 102 

1U 30 
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WELL NAME 

U)87BR 

2187 
BHa87 
Z287BR 
P g l B R  

m B R  

2287BR 
W B R  

2387BR 

23878R 
2387BR 

2387BR 

BH24f37 
BH2887 

BlU987 

BH)08] 

BH3187 
BIB187 

BIB0187 

BIB267 
BIB267 
8113387 

BIU387 

BtM87 
BH3487 
B W  

BI w87 

Ou) 
WBIL 
NAME 

20-87BR 

21-87 
BIi22-87 
22-87BR 
22-87BR 

22-87BR 

22-87BR 

23-87BR 
23-87BR 

23-87BR 
23-87BR 

23-87BR 

BH24-87 
BHLB-67 

Bm9-87 

B m - 8 7  

BH31-87 

BH31-87 

BH31-87 

BtM-87 
BHa-87 
8103-87 

BH33-87 

BH33-87 
BH34-87 
BH34-87 

B W - 8 7  

GWLOGICDhTA FOR WELLS A 

K a s S I Z  f i sn  
Shat. Eqv. swat Eqv. 

ELEVATION THICK. 

20-Apll-92 

APPENDIX C-3 
HD BOREHOEES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 

K a s S I Z  K a S S n  KBss#3 Kass#3 Kass1.3 K.ss+3 
GRAM SIZE GRAM SIZE S t a t  Eqv. Strat Eqv. GRAM S E E  GRAIN SIZE 

96 > 2oom SIEVE DEPTH ELEVATION THICK. %>2OO/uoSlsV DBPTH 



W l 3 U  NAME 

BH3487 
B10587 

B W W  
BH3587 
BHM87 

3787 

387 
BW787 

BW787 
3881 
3881 
3987BR 
3987BR 

3987 BR 
3987BR 
5687 

m389 
P207389 

pumB9 

pM7389 

m469 
pun489 

m589 
m589 
m m  
m68!J 
pun689 

OLD 
WBU. 
NAME 

BI-B4-87 
BWS-87 

BH3S-87 
BWS-87 
BFB6-87 

3-87 
37-87 
BW7-87 

BW7-87 
38-87 

38-87 
39-87BR(SPOB-87) 
39-87BR(SP08-87) 

39 -87 BR( SPOB - 87) 

39 -87 BR( SpOe - 67) 
56-87/SP16-87 

SEFQBBR 
SEP0189BR 
SEFQl89BR 
SEP0189BR 

SEP0289 
SEP11289 

SEFV.389 
SEPM89 

SEFV.389 
SEW89 
SEW89 

APPENDIX C-3 
GEOLOGICDATA FOR WLds AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-A@l-92 

KaSs12 K.sn K . S s 1 2  K.Ss12 h S # 3  K . S S N  K.SS#3 f iSS#3 
Stat .  Eqv. Stat .  Eqv. GRAIN SIZE GRAIN S U E  S(r8t QV. S t a t  QV. GRAIN SIZE GRAM SIZE 

ELEVATION THICK. % > 2oo1uo SIEVE DEPTH ELEVATION THICK. % > 2 o o ~ S l E V  DEPIW 

i , I ) '  

. :  I" 

, I  , . . I .  ... ̂ . .. . 



OLD 
WBU, 

WEU, NAMB NAME 

S E W  

S E W  

SEP0489 
SEPOS89 
SEP0589 

SEW89 
SEP06B9 

S E M  

SEP0689 
SEFV789BR 

SEFV789BR 

SEP0789BR 
SEP0789BR 

SEP1589 

S E P M  
SEPIWBR 
SEP1689BR 

SEPlWDR 
SEP1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 
SEPI789BR 
SEP 1789BR 

S E P W B R  

S E P W B R  

GEOLOG 
APPENDIX C-3 

CDATA FOR WELLS A N D  BOREHOIES WITHlI JD SURRO JNDING OU8 
FROM GEOLOGICALCHARACI'ERIZATION REPORT (EZG&G, 1991a) 

20-April-92 

K.SSn K . s s I z  K.Ssm K 8 s s I z  K . S S t 3  a s s 1 3  K.SS13 K.ss13  

ELEVATION THICK. 96 > 200- SIEVE DEPTH ELEVATION THICK %>200/230SlEV DEPTH 
S t m t  Eqv. S(r.1. w. GRAIN S U E  GRAIN SIZE St.1. Pcp. Sh.1. Bgo. GRAIN S U E  GRAIN S U E  

59073 

j 
4. I 

? i ,  
, .  

. I  

4, ' 

' .. 

12.7 
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OLD 
WELL 
NAME 

SEPXUBBR 
SEPl989BR 
SEPl989BR 
S E P W B R  
SEPl989BR 

S E P W B R  
SEI2089 
SEPU)89 

SEI2089 
SEPU)B9 

SEP2189BR 

SEP2189BR 
SEP2189BR 

S O m n R  
SEPZWBR 
SEP2289BR 

SEP2389BR 

S E m B R  

SEPU89BR 
SEP2489BR 
SEP2489BR 
SEP2489BR 

SEF7.589 
SEP2589 
SEP2589 

SEP2589 
S E W B R  

APPENDIX C-3 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARAC'I'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

K8ssa K.SSn fissa K.ss12 K.SSI.3 f i s s # 3  K.ss#3  IhSS83 

ELEVATION THICK. % > mm SIEVE DJZPTH ELEVATION THICK. %>200/230SlEV DEPI'H 
Sed.  w. swat. Eqv. GRAM S U E  GRAIN SIZE SW.1. ap*. S h 8 t  BQO. GRAIN SIZE GRAIN SIZE 

I' 

I'apc 7 of tn 



. OLD 
WELL 

WELLNAME NAME 

p209989 

€910089 
€910189 
€910189 
P210189 

P210189 
€910189 
€910289 

1210289 
€910289 
€910289 

Dl3489 
€9- 

El3489 
P3l3489 
€913689 
nW89 
nW89 

€913689 
P213689 
P314089 
P4 14 189 

P414189 
P4 14 189 

P414189 
P4 14 189 

P4 14 189 

SEP2889 
SEP2WBR 
SEP3089BR 
SEP3089BR 
SEP3089BR 

SEP3089BR 
SEP3089BR 
SEP3189BR 

SEP3189BR 
SEP3189BR 
SEP3189BR 

Prn589 
Prn589 

PaDS89 

Prn589 
PZ1089 
PZ1089 
PZ1089 

PZ1089 

PZ1089 

P22389 
P22489 

P22489 
PzLQ89 

PzLQ89 
PzLQ89 
P22489 

APPENDIX C-3 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (JZGBtG, 1991a) 
20-April-92 

K . S S n  K . s s t 2  K a s s 1 2  Kass12  K.ss13 K a S S t 3  K.Ss13 K.SS13 
Sh.1. w. S(r8t QV. GRAM S U E  GRAIN SIZE Stat .  Eqv. S t a t  Eqv- GRAM S U E  GRAIN S U E  

ELEVATION THICK. % >morn SlBvB DEPTH ELEVATION THICK. %>2oo/L3oSlEV DEPTH 

, I  

I >  

i "!. 
I I .  

Page 8 of 10 



OLD 
WELL 

WELL NAME NAME 

P114689 
P 1 14789 
P114789 
P114789 
P 1 14789 
P 114789 
P114889 
P 1 1 W  
Pll.5489 
Plls489 
Plls489 
Pll.5489 
Plls589 
Plls589 
Pll.5589 
Plls589 
P115589 
Plls589 
Pll.5589 
Pll.5589 
Plls589 
Pll.5589 

Pllsss9 
P1 u589 
PlSiW 
PI15689 
nu789 

APPENDIX C-3 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACERIZATION REPORT (EGBtG, 1991a) 
rn-April-92 

fi5t2 K . S S n  K . s s t 2  I < h S s # 2  KaSslt3 K . S S t 3  KaSslt3 b5583 
Sfrat. Eqv. S&8L WV. GRAIN S U R  GRAIN SIZE Strat. Eqv. Strat Eqv. GRAIN SIZE GRAM SIZE 

ELEVATION THICK. % > 2 o O ~ S I E v E  DEPTIf ELEVATION THICK. % > m / Z W S I E V  DEPTH 

. ic! 
I I ,  

: i l  

: !.  

. . I  

j .  ' i  
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OLD 
WELL 

W M l .  NAME NAME 

P2 15789 
nu789 
P2 15789 
P2 15789 

mu789 

nu789 
P215789 
I317989 
I317989 
I317989 
P218089 

n18289 
I218289 
P218289 
P218289 
E218289 
P218289 

P218389 
P218389 
P218489 
P219189 
P 2 1 W  

P219489 
P219589 
pa0089 

PZ5289 
PZ2B 
PZ5289 
Pi5289 
PZ5289 

P25289 
PZ5289 
OPoLB9 

O P @ B  

O m  

0- 
omm 
om189 
omim 
om89 
om189 
omm 
Pz1789 
P22789 
Brn40589 
PZlSe9 
PZl589 
PZ1589 
PZl289 
7089 

APPENDIX C-3 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

K.ss12 K . S s 1 2  K8ss12 K.ss12 Kass13 k.5i3 KassI3  K. s I 3  
Sh8L m. S t a t  Eqv. GRAM S E E  GRAIN SIZE Sb8L Qv. S t 8 L  Qv. GRAIN SIZE GRAM S U E  

f3LEVATION THICK. %I > 2.00/230 SIEVE DRPTII L?I.EVATION THICK. 'A > zoo/uo SIEV DEPTH 



OLD 
WBU, 

WBL NAME NAME 

0460 

1986 

2086 
2086 
u)86 

2 186 

2 186 

2 186 

2286 
286 

2386 

2386 
2486 

24216 

2586 

2586 

U S A  

2586A 

2686 
2786 

2786 

2786 

2786 

2886 
2886 
2986 

2!% 

04-60 
19-86 

20-86 
20-86 

20-86 

21-86 

21-86 

21-86 

22-86 

22-86 

23-86 

23-86 

24-86 

24-86 

25-86 

3-86  

25-MA 

25-86A 

26-86 

27-86 

27-86 

27 -86 

27 -86 

28-86 

28-86 

29-86 
29-86 

APPENDIX C-4 
GEOLOGICDATA FOR WELLS AND BOREHOLES WI7l"IHlN PaPJD SURROUNDING OUS 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-April-92 

Kass#4 K8SS.4 Iz.ss.4 K . S s I 4  K . S S # S  K8sS.S K.SS.5 K.SS#S 
Stat .  Eqv- swat. Eqv- GRAM SIZE omm SUE stat. m. S(r.1. Bgr. GRAIN SIZE GRAM S E E  

BLEVATION THICK. % > r n r n S I B V B  DBPTH ELEVATION THICK % > 2 O O ~ S l E V E  DIWI'H 
i l  

586788 

5834.46 

2.6 

!1 : 

24 114 

65 26 1285 



on so1 €6MS 

La-Z(lds 

L8-wds 

L 8 - W S  

D-wdS 

L8-wdS 

L8-wdS 

L8-wdS 

LB-WS 

U-WS 
U-€CkIS 

LB-ZiJS 

L8-1WS 
L8-IWS 

L8-IWS 
98-19 

99-19 

98-19 

98-PP 

98-PP 
98- E€ 
98-6 
98-'CE 

%-I€ 

98-I€ 

%-I€ 

98-OE 

98- 62 

ayyvN 
lllllyI 
U l O  



APPENDIX C-4 
OGPCIDATA FOR WELLS AND BOREHOLES WITHIN A ID SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

GEO 

OLD k855n Kass14 K a s s l i 4  KassSs4 Ka ss tS KaSS#S Ka ss #5 K a s s # S  
WEU. S h 8 t  m. S h 8 t  Bqv. GRAM SUB GRAM S U E  Strat  E!qv. swat Bqv. GRAM SIZE GRAM SIZE 

WELLNAME NAME ELEVATION THICK. 96 > 2001230 S l r n  DEPTH ELEVATION THICK %>u)oMoSIEvB DEPI'H 

Spo687 

S M  
S M  
Spo687 

Spo687 

SKY787 

SiU787 
SKI887 

0987 

0987 

0987 

0987 

1087 

1087 

SPI 187 
smm 

urn 
sPl187 

1587 

1687BR 
1687BR 
1687BR 

1687BR 
1981 

1987 

2087BR 

2tWBR 

Spo6-87 

SI%-87 

S€W-87 
Spo6-87 

spo6-87 

Spw-87 

Spw-87 
Spo8-87 

09-87/BH29-87 
09-87/Bn29-87 
09-87lBH29-87 
09-87/Bn29-87 

10 -87 

10-87 

SPll-87 
SPll-87 
SPll-87 
l5-87/BH30-87 
15-67/BIo0-67 
16-87BR 
16-87BR 
16-87BR 

16-87BR 
19 -87 

W - 8 7  

#)-87BR 
20-87BR 

582856 4 28 



WELL NAME 

2081BR 
2187 

BIZ287 
2281BR 

2287BR 

2287BR 
2287BR 
2387BR 

2387BR 

2387BR 

2387BR 

2387BR 
B W  

BHL887 
BH2981 

Bmo87 . 

BIB187 
BIB187 
BIB187 

BH3L87 

B F W  
BEL3367 

BH3387 
BEL3367 

BK3487 
B W  

OLD 
WBU, 
NAME 

20-87BR 
21-87 

BHa-87 
22-87BR 
22-87BR 

22-87BR 
22-87BR 

23-87BR 

23-87BR 

23-87BR 

23-87BR 

23-87BR 
BHIA-67 

BH28-87 

BH29-87 
BHM-87 

BIB1-87 
BIB1-87 
BK31-87 
BHa-87 

BHa-87 
BHY-87 

BHY-87 
BHU-87 
BFf34-87 
BH34-87 
BIB%-87 

APPENDIX C-4 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARAC"ERIZATI0N REPORT (EGBtG, 1991a) 
20-April-92 

K . s s I 4  K D s s I 4  , K . s s 8 4  Ka SS 8 4  IC8 ss 8 5  Ka ss I S  Ka ss I S  K. 9s IS 
Sh8L W. SW8L &p. GRAM SIZE GRAM SIZE ShaL Eqv. swat Eqv. GRAM SIZE GRAM SIZE 

ELEVATION THICK. , , % >2oo/23osIEvE DEPTH ELEVATION THICK. % > 2 O O ~ S I E v B  DEPTH 

i 

, I '  

5846 9 4 5834.7 5 44 825-845 1 
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OLD 
WELL 

WElLNAME NAME 

B M  

BI0587 

BHJS87 

BIU587 
BH3687 

3787 

3787 
BHn87 

BIB787 
3887 

3881 

3987BR 
3987BR 
3987BR 

3987 nR 
5687 

pun389 

pun369 
pun389 
pM7389 

pun489 

m489 
puns89 

pun589 

m 5 8 9  
m689 
no7689 

BH34-87 

BIBS-87 

BHJS-87 

BIU5-87 
BH36-87 

37-87 

37 -87 
BHn-87 

BHn-87 
38-87 

38-87 
39-87BR(SPOS-67) 
39-87BR(SPOS-87) 
39-87BR(SKB-87) 

B-WnR(SPos-wr) 
56-87BP16-87 
SEP01bBR 
SEP0189BR 
SEPOl89BR 
SEPDlbBR 
SEP0289 
SEW289 

SEPMS9 
SEPMS9 
SERB69 

SEW89 
S E W  

APPENDIX C-4 
GEOLOGIC DATA FOR WELLS AND BOREHOIES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACT'ERIZATION REPORT (EG&G, 1991a) 
24bAWil-92 

5837.4 8 48 111 



APPENDIX C-4 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

OLD K a S S I 4  KaSS#4 K . s s # 4  K . S S t 4  Ka ss 1 5  K.SS#S K a S S I S  K . S S # S  
GRAIN S U B  GRAM S U E  S t a t  Egv. WBU, S h 8 l  w. swat Ebp. GRAM S U E  GRAM SIZE S t a t  Flqv. 

WFULNAME NAME ELEVATION THICK %>2oo/UbSIwB Dt3FII.l ELWATION THICK. %>2oo/uoSlEvE DEPTH 

S E W  

S E W  
S E W  
SEPM89 
SERE89 

SEPM89 
SEP0689 
SEP0689 

S E W  
SEW89BR 
SEP0789BR 

SEFV789BR 
SEP0789BR 

SEP1589 

SEPl589 
SEP1689BR 
SEP1689BR 

SEPI689BR 

SEP1689BR 
SEPl689BR 
SEP1689BR 
SEP1689BR 

SEP1689BR 
SEP1789BR 
SEP1789BR 
S E P m B R  
S E P M B R  1 



APPENDIX C-4 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITI-IIN AND SURROUNDING 0u8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-A@-92 

OLD K . s s I 4  K . S s I 4  K . s s I 4  K . S s I 4  K. ss IS K.9sIS w, ss #S 
WBU. Sh.1. Eqv. seat. Eqv. GRAIN SIZE GRAM SIZE Shat. @qv. S(r.t. Eqv. GRAM SIZE ORAM SIZB 

WEu.NAME NAME ELEVATION THICK. %>2oo/23oSIBvB DEPTH ELEVATION THICK %>2oo/uoSIEVE DEPTH 

SEPl889BR 
S E P W B R  
SEPWBR 
S E P W B R  
SEP1989BR 

S E P W B R  
SEI2089 
SEPU)89 

SEPU#)9 
SEPU#)9 
SEP2189BR 

SEP2189BR 
SEPL189BR 

SEPt289BR 
SEPt289BR 
SEPt289BR 
SEP2389BR 
SEP2389BR 

SEPW89BR 

SEP2489BR 
SEP2489BR 
SEP2489BR 
SEP2589 
SEP2589 
SEP2589 
SEP2589 
SEPMB9BR 
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APPENDIX C-4 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCWCT'ERIZATION REPORT (EGBtG, 1991a) 
20-ApiI-92 

OLD K a S S N  K.SsIt4 K a s s t 4  K a S S t 4  Ka ss Its K a s s t S  ka585 K a s s t 5  
WBU. Str.1. Bqv. St.1. Bqv. GRAM S E E  ORAM SIZE Stra~. Eqv. S(r.1. Eqv. GRAM S U E  ORAM SIZE 

WEIL NAMB NAMB ELEVATION THICK. %>m2oo/L3osIBvB DEPTH ELEVATION THICK. %>,2do/woSIEvE D E M  

pu)9989 

€210089 
€210189 
P210189 

€210189 
P210189 
€2 10 189 

P210289 

p21ms9 

€ 2 1 0  
P210289 

P3m 
P3m 
P3wB9 

P3m 
€213689 
P213689 

P2l3689 
€213689 
nl3689 
P314089 
P414189 

P4 14 189 

P4 14 189 
P4 14 189 
P414189 

P4 14 189 

SEP2889 
SEP2989BR 
SEP##)9BR 
SEP3089BR 

SE-BR 
SEP3089BR 
SEP3U89BR 
SEP3189BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

PaM89 
PzM89 
PaM89 
PaM89 
PZ1089 

PZl089 

PZl089 
PZlW 
PZl089 
P22389 
Pir1489 

P22489 

PzL489 
P22489 
PZ!489 

m 
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WELL NAMB 

P114689 
P114789 
P114789 
P 1 14789 
P 1 14789 

P 1 14789 
P114889 
P114889 
P115489 
Plls489 
Pll5489 

P 1 W  
PllS589 
Pll5589 
P1 l5589 
PllS589 
Pll5589 
Plls589 
Pll5589 
Plls589 
P 1 I5589 
P115589 

P 1 l5589 
Plls589 
Plus89 
Plls689 
E2 lS789 

OLD 
WBU. 
NAMB 

PiXB9 
mm 
PZ43lB 
Pz4389 
PZ4389 

PZ4389 
Pz4489 
PIA089 
PZQW 
PZAW 
Pz4989 

PZA989 
PZ5O89 
Pi5089 
Pi5089 
PIJO89 
Pi5089 
Pi3089 
PZSW 
P25089 
PZ5089 
PZ5089 
PZ5089 
Pzm9 
PIJO89 
PIJ 189 
PIJ289 

APPENDIX C-4 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

K. ss I 4  K.ss#4  K . s s # 4  K a s s # 4  K. ss #5 K . s s # 5  IL. ss #5 K. ss #5 
Sh8L w. Sh.L Fhp. GRAM SIZE GRAM SIZE ShaL Bqv. GRAM SIZE GRAM SIZE 

ELWATION THICK %>2oomsIBvB DEPTH ELEVATION THICK. %>200/23OSIBvB DMTH 
Sh.L Eqv. 

! ; J  

<. 
r 3. 
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WELL NAME 

P215789 
F2L5789 
nu789 
P215789 
P215789 
P2um 
F215789 
P 3 1 m  

E317989 
P317989 

P218089 
P218289 
P218289 
P218289 
€2 18289 

P218289 

F218289 

I218389 
P218389 
P218489 
€2 19 189 
€219489 

F219489 
P219589 
p3u)(lB9 

OLD 
WBIl. 
NAME 

Pi5289 
PZ3289 
PZ5289 
Pi5289 
P25289 
p25289 

PzS289 
OFU289 
0- 

Opo289 

OF0389 

om189 
om189 

om189 

omm 
o m m  
omiw 
PZ2789 
PZ!789 
BHn40589 
PZt889 
PZU89 
Pzm 
Pzm 
7089 

APPENDIX C-4 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGLG, 1991a) 
20-Apil-92 

b55#4 b55#4 Kass#4 KaSs14  Ka ss #S Ka ss I 5  K . S S # S  K a S s I 5  
Sb.8. W. Slrat. Bqv. GRAM SIZE GRAM SIZE Swat. Bgv. ShaC Bqv. GRAM SIZE GRAIN SIZE 

THICK. %>2oo1uoSIByB DEPTH eLEVATlON THICK %>2oo/uoSIEvB DEPTH ELEVATION 
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APPENDIX C-5 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
2 0 - A ~ i l - 9 :  

OLD Upper h a m k  Upper Lr rmie  Upper Jxamie  Upper Imam& 
WBIl, S r d t m e r  S a d t a a a  ORAM SEE GRAM SUE ALLUVIUM ALLUVIUM OKAM SIZB GRAIN SlZR CALlCliR CALlClIB 

WEU NAME NAMB ELEVATION THICK %>2tJO/Z3OSIEVE DEPTH T Y P E -  RANGE %>2oo/uoSIEvB DEPTH TypB 

0460 
1986 

24B6 

2086 
u)86 

2186 
2186 

2186 

2286 

2286 
2386 

2386 
2486 
2486 

2586 

2586 

2586A 

2586A 

2686 
2786 

2786 

2786 

2786 
2886 
2886 
2986 

2% 

04-60 

19-86 

20-86 

20-86 

20-86 

21-86 

21-86 

21-86 

22-86 

22-86 

23-86 

23-86 

2-86 

2-86 

25-86 

25-86 

25-86A 

25-86A 

26-86 

27 -86 

27 -86 

27 -86 

27-86 

28-86 

28-86 

29-86 
29-86 

Grawl 15-65 

Grew1 4-l5 

Grawl 0-11 

Grawl 0-72 

Ora\cl 0-75 

Grawl 0-125 

Grawl 0-105 

Grawl 0-93 

Grew1 0-85 

Graul 0-8 

22 10-12 

N 

SM 
SM 
SM 
SM 

AB 
m 
m 
TR 
AB 
AB 

AD 

AB 

AB 

SM 
SM 
SM 
SM 
AB 
TR 
SM 

RANGE 

0-2 

4-65 

16-175 

62-63 

5 -7 

14- 16 

33-36 

3-40 
25-5 

72- 10.6 

0- 12 

0-225 

0- 14 

0-2 

8-11 

u-m 
m-n 
0-55 

8.4-l2.S 

85-145 



S6- L 
= - S a  

a- LI 

LI-ZI 

L8-L 

8s-P 
2-0 

COI-SL 

D’oz-82I 

SE-I 
I’sI-9L 

01-s 

r- z 
2-0 

S8- S 

s-SI 

SI-0 

s-0 

LZ-0 

L-v9 

2- I 

s-0 

w 
ILL 
ILL 
ns 

ns 
w 

w 
BV 
ns 
w 
w 
u. 
av 
ns 
ns 
8V 
w 

N 
ev 

ns 

ELL 
u. 
u. 

S8-US LS 

€91-0 IwJ!3 

a-0 IXEJ!3 

L8-MdS 
L8-wdS 

L 8 - W S  

U-WS 

L 8 - W S  

LB-MHS 

L3-UMS 

LB-€UlS 

L 8 - W S  

L8-MdS 

LB-ZUiS 

L8-IQdS 

La-IOdS 
D-IQdS 

98-19 

98-19 

98-19 

98-w 

98-w 

98-fx 
98-z& 
98-i2 
98-I€ 
98-I€ 
98-I€ 

98-oE 

98- 62 

18md5 
L8podS 

L8podS 

L8podS 

L8podS 

L8podS 

18w5 

LBE(LIS 

LBE(LIS 

L8EodS 

L8ZU3S 

DIMS 

LaIQdS 

LBIMS 
9819 

981 9 

981 9 

9Bpp 

9Bpp 

98EE 

m 
98z€ 
9E1E 

981e 

981e 

980€ 
9862 



OLD 
WBU, 

WELL NAME NAME 

S W  
Spods7 

Spo687 

S W  
SR)6B7 

SUI787 
Spw87 

SKU367 
0987 

a# 
o!m 
0987 

1067 

1087 

smim 
SPll87 

SPllB7 

1587 
1587 
1687BR 

1687BR 

1687BR 

1WBR 

1967 
1967 

UlB7BR 

uIs7BR 

SRM-87 
Spo6-87 

SW-87 
SRM-87 

Spo6-87 

S W I - 8 7  
S W I - 8 7  
SR)8-87 
09-87fBH29-87 

09-87mm9-87 

09-87mm-87 

09-67mm-87 

10-87 

10-87 

sm-87 
SPll-87 

Spll-87 

15-87/Bm-87 
15-87/BH3047 

16-87BR 

16-87BR 

16-87BR 

16-87BR 

19-87 
19-87 

U)-87BR 

20-87BR 

APPENDIX C-5 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBtG, 199la) 
20-Apil-9: 

Upper h a m i t  Upper h m k  Upper Laamit Upper Lramie 
S 8 a d r t m  1 GRAIN SIZE ORAM S E E  ALLUVIUM ALLUVIUM GRAM SIZE GRAIN SIZB CALICHE CALICHE 

Grawl 0-18 

Grawl 0-208 

Grawl 0-12.7 

G r n ~ l  0-113 

76 95-115 

Grawl 0-205 47+47 20-215 

Gravel-Sandy205-2185 

Gratel-Sandy 17-205 

Gra\cl 205-222 

Grawl 0-108 

Ora\cl 0-6.4 

Grmel-Sandy6.4-118 

AB 
SM 

TR 
AB 
TR 

AB 
AB 

N 

N 
N 
SM 

TR 
SM 

TR 

AB 

SM 
AB 
TR 
AB 
AB 
SM 

SM 
TR 

RANOE 

0-2 
2-3.7 
5-65 
105-16.7 

18 -23 

0-105 
u-208 

5-17 

35-63 

63-93 

93-215 

0-7 

4-5 
5-7 

7-8 

48-522 
0-11.1 
11.1-16.1 
0- loa 
l38-208 



W E l L  NAME 

2087BR 

2187 
BHL287 

W B R  

Z87BR 

2287BR 
W B R  
2387BR 
2387BR 
2387BR 

2387BR 
2387 BR 
B W  
BHL887 

B € U W  

BH3087 

B M  187 

BID167 

BID187 

BHagl  
B H a g l  
BH3387 

BH3387 
BID367 
B W  
BIB487 
B M  

APPENDIX C-5 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI"E!RIZATION REPORT (EG&G, 1991a) 
24)-April-9 

OLD Upper h a m b  Uppa Lpamic Upper Lramk Upper Laamit 
WELL S8nbI0m sa&tooa GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE cALIcm CALICHE 
NAME ELEVATION THICK. % > ~ / 2 3 0 S l B v B  DEPTH TYPE - RANOE % > ~ ~ S I E V B  DEPTH TypB RANOE 

4 ' ;  

82 88-108 TR 288-338 , 1 I' U)-87BR 

21-87 G r a ~ e l  0-43 SM 0-I35 
BHa-87 Grawl 0-222 R2 72-88 AB 2435 

' / , I  

22-87BR Gravel 0-43 SM 0-4 

22-87BR 

22-87BR 
22-87BR 
23-87BR 

23-87BR 
23-87BR 

23-87BR 
23-87BR 
BHL4-87 
BHLS-87 

BHL9-87 

BKW-87 

BH31-87 

BtD1-87 
BH31-87 

BHa-87 
BHa-87 
BKU-87 

BKU-87 
BKU-87 
B W - 8 7  
BIW-87 
B W - 8 7  

Gravel 0-1525 

Grawl 0-4.9 
Gravel 0-5.9 

Gravel 4-7.6 

Gravel 0-7.7 

Gravel 0-92 

Gravel 0-45 

Sand 45-14.7 
G r a d  14.7-16.7 

T l  U-14.7 

79 4.0-6.0 
51 U.7-14.7 

TR 4-16 

SM 182-202 

TR 41-45 
AB 0-11 

SM 75-10.75 
SM 5.9-9 

AB 0-7.6 
SM 10.1-178 

TR 178-203 

AB 7.7-152 

SM 0-2 
SM 92-178 

SM 0-16.7 
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APPENDIX c-5 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGdkG, 1991a) 
20-Aprd-9: 

OLD Upper h a m k  Up- Lrmk Upper h a m k  Uppa L u a m k  

BIB467 
BIBS87 

BIBS87 
BH3587 
BK368.7 

3787 
3787 

BIB767 
BH3787 
3887 

3887 

3987BR 
3987BR 
3987BR 
3 W B R  

5687 

pum89 

P207389 

F2u7389 

P207389 

m489 
€257489 

m589 
m m  
€257589 
mw 
m6!39 

BHM-87 
B m - 8 7  
BfW-87 
BtB.5-87 
BI-B6-87 
37-87 
31-87 

BH37-87 
BH37-87 
38-87 
3-87 

39-87BR(SP08-87) 
39-87BR(SP08-87) 
39-87BR(SP08- 87) 

39-87BR(SPOS-87) 

56-&76P16-87 

SEPOl89BR 
SEPDlbBR 
SEP0189BR 
SEP0189BR 
SEIV289 
SEIV289 

S E R B 9  
SEFQ389 
SEFQ389 
S E M  
S E M  

ALLUVIUM ALLUVIUM GRAM SIZE GRAM SIZE CALICHE CALICHE 

&awl 0-143 

Gaul 0-14 

G r a ~ l  0-7.8 

Graul 0-35 

&SUI 0-9.4 

sand 0.0-1.1 

Graul 1.1-63 

Sand 0.0-0.9 

Grauel 0 . 9 4 5  

&awl 0.0-8.1 

Sand 8.1-9.1 

G r w l  9.1-9.4 
Graul 0.0-62 

Sand 62-82 

82 7.0-95 

69 4.017.0 

TypB 

AB 

TR 
SM 
AB 
SM 

AB 
AB 

AB 
m 
m 
SM 

TR 

SM 
AB 
SM 

SM 

TR 
TR 
AB 
AB 
SM 
TR 
SM 

AB 

RANGE 

0- 10.4 

10.7-l225 
125-143 
0-4 

0-4 

4-13 

0-11 

0-105 

10s - 14 
0-2 

35 -65 
27-39 

4-u.4 

63-83 

83-113 
143-163 

163-203 

4.0-6.0 

6.0-100 

28-8.1 

7 5 - E 1  

12.1-16.1 
08-22 

2 2 - 4 2  
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APPENDIX C-5 

GEOLOGPCDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 
FROM GEOLOGICALCHARAClERIZATION REPORT (EGBtG, 1991a) 

20-Apil-9 

OLD 
W R u  
NAME 

S E W  
S E W  
S E W  
SERB89 
SERB89 
SERB89 
S E M  
SEN639 

SEP0689 
SEP0789BR 

SEP0789BR 

SEPm89BR 
SEPW89BR 

SEPU89 

SEP1589 

SEP1689BR 

SEPl689BR 

SEPlmBR 

SEP1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1789BR 
SEP1789BR 

S E P M B R  

SEPlB89BR 

Upper h r m k  Upper h r m k  Upper Lrrmie Upper Lrrmie 
Smadrtaaa Smnblaaa GRAM SUE GRAM SUE ALLUVIUM ALLUVIUM GRAIN SlZB ORAM S E E  CALlCHE CALlCHE 

Grml 82-102 
Sand 102-12.6 

Grawl 0.0-83 
Sand 83-103 

Orawl 0.0-2.9 
Sand 2.9-45 

Grml 45-55 
@awl 0.0-4.7 

Sand 4.7-6.0 

Grml 0.0-23 

Grml 05-11) 

Gravtl 22-95 

SM 
AB 
TR 
SM 
AB 

SM 
TR 
AB 

SM 
SM 
AB 
AB 
SM 
m 
m 
TR 
AB 
SM 

RANOE 

62-72 
72-125 

125-153 
23-103 
103-143 

143-B3 

00-30 
3.0-7.4 

85 - 105 

16-22 

22-3.4 

4 2 6 2  

62-l22 
6A-7.1 

12.4 - 14.1 

00-15 

15-2.0 
35-75 

TR 46-72 
AB 72-7.4 
TR 00-21) 

AB 2D-95 
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OLD 
WELL 
NAME 

SEPl869BR 
SEPl969BR 

S E P M B R  
S E P W B R  
SEPl969BR 
SEPWBR 
S E W  
SEPU)89 

SEPU#)9 

SEI2089 

SEP2189BR 
SEP2189BR 
SEP2189BR 

SEPZWBR 
SEPt289BR 
SEP22J39BR 

SEP2389BR 
SEP2389BR 
SEP2389BR 
SEP2469BR 

S E W B R  

SEP2469BR 

SEI2589 
S E W  
S E W  
SEPW89 
SEPM89BR 

APPENDIX C-5 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHPN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Lramie Upper Luamit Upper L r a m k  Uppa h a m k  

ELEVATION THICK. % > ~ / 2 3 0 S I B v B  DEPTH T Y P B -  RANGE %>2oo/L3DSIBvB DEPTH RANGE 
Smmhtaaa Sambtooa GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

! I  

Sand 95-10.0 TR 115-l55 
Gravel 0.0-43 TR 0.0-63 
Sand 43-48 SM 63-95 

Gravel 48-58 
Sand 58-63 

I 

1 
G r a ~ l  63-103 
Gravel 00-58 

Sand 5 E d E  

Gravel 68-118 

Sand 118-US 
Gravel 0.0-10.0 

Sand 101)-105 
Grad 105-122 

Ornwl 0.0-78 

Gravel 8.0-9.0 

Gravel 15-2.0 

Sand 30-3.4 

Gravel 3.4-38 
Grawl 0.0-62 

Sand 62-122 

Grml 0.0-6.4 

Sand 6.4-7.1 
G r a ~ l  7.1-75 
Send 75-l22 

Sand 23-3.9 

TR 0.0-1.7 

SM 22-98 

TR 100-118 

A n  6.00-128 

SM 120-B.0 
TR m1)-21.0 

AB 22-56 
lR 82-l22 
SM 122-142 

SM 22-82 
TR 82-l22 
SM U2-142 
lR 142-152 
TR 01)-79 
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W E U  NAME 

pu)99119 

P210089 
E10189 

E10189 

E10189 

E10189 
n10189 

E10289 

P2 10289 

p210289 

E10289 
P 3 W  
P3w89 

Dl3469 
P3l3469 
E13689 
E13689 
El3689 
nu689 
El3689 
P314089 
P4 14 189 

P4 14 189 

P4 14 189 
P4 14 189 
P4 14 189 

P414189 

OLD 
WBIL 
NAME 

SEE2889 

SEP2989BR 

SEP30B9BR 

SEP30B9BR 

SEP30B9BR 

SEP30B9BR 
SEP3089BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

PZD589 
Pan89 

PaM89 

PaM89 
PZ1089 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

PzL389 

Pz1489 

PzL489 

PzL489 
P W  
Pz1489 

pz2489 

APPENDIX C-5 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-9 

Upper k s m i c  Upper Leramic Upper h s m k  Upper Lramic 

ELEVATION THICK. % > ~ ~ S l E V E  DBPTH TYPE - RANGE %>2oo/23oSlEVE DEPTH TypE RANGE 
Samktaaca Samktaaca GRAIN S U E  GRAIN S U E  ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN S U E  CALICHE CALICHE 

I "  
I I  

N 
N 

I *  I 

! 111 

Grawl 0.0-4.6 TR 6.0-106 

Sand 4.6-6.6 

&awl 6.6-10.6 

Sand 10.6-12.6 
G r ~ l  12.6-14.6 

Grawl 0.0-6.0 

Sand 6.0-64 

Grawl 0.0-4.0 

Sand 4.0-10.0 

Grawl 10.0-128 

Sard 128-206 
Grawl 03-0.4 

Gravcl 1.9-2.0 

Gravel 48-6.0 
Gravcl 9.0-93 

GraKl 10.0-12.0 

Grew1 0.0-21) 

Sand 4.0-42 

Grawl 42-8.0 
Sand 8.0-l25 

@awl lZ5-14.0 
Sand 14.0-16.0 

TR 2.0-4.0 

SM 4D-66 

AB 66-73 

lR 73-181) 
SM OD-4.0 
lR 4.0-20.0 

698 8.0-9.0 T 

TR 0.0-41) 

AB 4.0-45 

TR 45-141) 
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WEIl, NAME 

P114689 

P 1 14789 

P114789 

P 1 14789 

P114789 

P114789 

P114889 

P114889 

P l u m  
P l u m  

P l u m  

P l W  

Plus89 

Plus89 

P115589 

Plus89 

Plus89 

P1 us89 
Plus89 

Pllss89 

Plus89 

Plus89 
Plus89 
Plus89 

Pllss89 

P115689 

P215789 

OLD 
WBU. 
NAME 

PZA289 

Pa389 

PZ4389 

PZ4389 

PZ4389 

PZ4389 

PzQ489 

PZ4489 

Pa989 

PZ4989 

PZ4989 

PZ4989 

pirJos9 

PZ089 

PZSW 

Pi5089 

PZ089 

P Z W  

P Z W  

P Z W  

P25089 
PZ5089 

PZ5089 
PZ5089 
mo89 

m189 
Pzs289 

APPENDIX C-5 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTJ3RIZATION REPORT (EGBtG, 1991a) 
20-April-9' 

Upper L a a m k  Upper L r a m k  Upper Lmamie Upper L r a m k  

ELEVATION THICK. %>200/230SlBvB DEPTH T y p B -  RANGE %>2oo1uoSlBvB DEPTH TypB RANGE 
Sambtaar Sambtma GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

! 

G r ~ l  0.0-2.7 'IR 0.0-2.0 

Sand 2.7-8.0 'IR 12.0-16.0 

Grawl 8.0-l3.0 

Sand 13.0-223 
Grawl 223-24.0 

Grawl 0.0-9.0 

Grawl 12.0-l3.0 
Grawi 0.0-u.0 

Sand 

Grawl 

Sand 

Grml 

Sand 

Grawl 

. Sand 

&awl 

Sand 
G r a d  

Sand 
Grawl 

Sand 

4.0-43 

43-4.7 

4.7-56 

5.6-6.0 

6.0 -8.4 

8.4-8.6 

8.6-125 

125-l32 
l32-135 
UJ-14.0 

14.0-lS5 

Is 5 - 16.0 

16.0-22.0 

GrmI 0.0-2.0 

TR 0.0-4.0 

SM 5.0-14.0 

SM 0.0-4.0 

AB 4.0-8.0 

SM 8.0-nJ 

AB 125-145 

TR 4.0-5.0 

'IR 121)-16.0 

'IR 0.0-l35 



3 
0 

4 
aD 
I s 

m z 



2 

APPENDIX C-6 
GEOLOGIC DATA FOR W E U S  AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

0460 
1986 
2086 
2086 

2086 
2186 

2186 
2186 
2286 

2286 

2386 

2386 

2486 
2486 
2586 
2586 
2586A 
2586A 

2686 
2786 
2786 

2786 

2786 
2886 

2886 
2% 
2986 

04-60 
19-86 
20-86 
20-86 
20-86 

21-86 
21-86 
21-86 
22-86 

22-86 

23-86 

23-86 
24-86 
24-86 
25-86 
25-86 
25-86A 

25-86A 

26-86 
27-86 
27-86 
27-86 
27-86 
28-86 

3-86 
29-86 
29-86 

I 

3-16 60-65 

MISSING LOG ABOVE 33' 

BLKCLAYSTONE AT5923-59195 

BLK CLAYWONE 5922 -5915 
ESI'ELEV SAME AS 25-86 

I 

MINIMAL SS #l THICKNESS 

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE 
DEPTH %GRAVEL %SAND %<200#0 %SILT %(UY 

37 
47 
60 

10- 12 
16- l8 
106 
114 

72-88 

758-?76 
792-80s 

n 
75 

9-11 
U85 

155 

0 

0 

0 

0 

35 

0 

0 

5 
6 
43 
22 
50 

2 
24 

11 

9 
4 
71 
24 
42 
26 
7 

95 

57 
78 
50 

98 
76 
81 

91 
96 

29 
76 
23 
74 
93 

125-145 0 26 74 
l8 0 628 372 

33 45 0.009 

0.075 

I .7 

0.1 
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WELL NAME 

2 M B R  
2187 
BI4287 

2287BR 

2287BR 

2287BR 

2287BR 
2387BR 
2387BR 
2387BR 

2387BR 
2387BR 
B W  
BHB87 
BHt981 

BMo87 
BK3187 

BkD187 

BK3187 
BIB287 
BKa81 
BIB387 

BIB387 
BIB387 
BH3487 
BH3487 
BH3487 

OLD 
WHL 
NAME 

20-87BR 

21-87 
BHt2-87 
22 -87BR 

22-87BR 

22-87BR 

22-87BR 
23-87BR 
23-87BR 
23-87BR 

23-87BR 
2 3 4 B R  
B€U4-87 
BIG%-87 
BW9-87 

BKW-87 
BK31-87 

BM1-87 
BMl-87 
BHa-87 
BtD2-87 
BI-03-87 

BI-B3-87 
BI-K33-87 
BIW-87 
BK34-87 
BK34-87 

APPENDIX C-6 
GEOLOGICDATA FOR WELLS AND BOFtEHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBtG, 1991a) 
20-April-%? z 

DIP 
ANGLE DEPTH REMARKS -- 

SAMPLE SAMPLB 
DEITH %GRAVEL 

/ '  ' 

MAY BE BEDROCK 

SS #I THICKNESS IS MINIMAL 

SS #l THICKNESS IS MINIMAL 

112 

72-88 

45.1 -495 

as-845 
U.0- 14.7 

17-19 

23-25 
25 -27 

35 -35 5 

95-115 

9.05-9.75 

102- P.7 

11 

128-153 

19 

4.0-6.7 

12.7- 14.7 

16.7-18.7 

0 

46 
0 

0 

58 

0 

0 

0 

1 

7 

16 

2 
2 
1 

0 

48 
4 

0 

SAMPLE SAMPLE SAMPLB SAMPLE 
% S A N D  %<200/230 

30 

36 

30 

44 
31 

60 

45 

80 
a 

69 

23 

41 

40 

56 

40 

31 
41 

23 

70 

i8 

70 

56 

11 

40 

55 

20 
n 

24 

61 

51 

58 

43 

60 

21 
49 

n 

%SILT % M Y  -- 

29 

24 

14 

26 

33 

35 

S A M P L E  
DSO - 

3.6 

7 

0.091 

0.065 

0.17 

0.048 

0.092 

4 

0.m 
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W E U  NAME 

BtU487 

BKW7 
BH3587 
BIBS87 
BH3687 
3787 

3787 

BHn87 
BHJ787 
3887 

3881 
3987BR 

3987BR 

3987BR 

3987BR 

5687 

p207389 

P207389 

mY738!2 
P207389 
m489 
pun489 

pun589 

pun589 

pun589 

m689 
no7689 

OLD 
WHU. - NAME 

BK34-87 

BIf35-87 
BK35-87 
BH35-87 
BtW-87 

37-87 
37-87 
BIU7-87 
BHn-87 
38-87 
38-87 

39-87BR(Spo8-87) 

b-87BR(SPOS-87) 

39-8lBR(SFU6-87) 
39-67BR(Spo8-87) 

56-87ISP16-87 
SEpol89BR 

SEP0189BR 
SEP0189BR 
SEPOl89BR 
SEP0289 
SEpoL89 

SEFW39 
SEpo389 

SERB9 
S E W  
S E W  

APPENDIX C-6 
GEOLOGIC DATA FOR WELLS AND BOREHOIES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
1 20-Apil-92 

SAMPLE SAMPLH SAMPLE SAMPLE SAMPLE SAMPLF! SAMPLE 
DBPTH %GORAVEL % S A N D  %<=LUO %SILT %<uY - DSO 

20.1-22.7 

SS #I THICKNESS IS MINIMAL 17 

SS #l THICKNESS IS MINIMAL 

AIL SILTS AND SS; BLK CLAY J7'-415' 

7.0-9.5 

4.0-7.0 
23 

215 

111 

121 
132 

0 43 57 

0 16 84 

41 41 18 25 

31 38 31 10 21 0.91 

0 12.1 879' 28 60 0.002 

0 2 98 31 67 

0 48 52 0d72 

0 11 89 
0 . I s  85 



a 

2 

APPENDIX C-6 
GEOLOGICDATA FOR WE- AND BOREHOLES WITHII. AND SURRO JNDING OUa 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

S E W  
S E W  
S E W  
SEP0589 
SERB89 

SERB89 
SEtW689 

SEP0689 
S E W  
SEFQ789BR 
S E W B R  

S E W B R  
SEPWB9BR 
S E P W  
SEP1589 
SEP1689BR 

SEP1689BR 
SEP1689BR 
SEP1689BR 
SEP1689BR 
SEP1689BR 
SEP1689BR 

SEP1689BR 
SEP 1789BR 

SEP1789BR 

SEPB89BR 
S E P W B R  

SAMPLE S A M P L E  SAMPLE SAMPLE SAMPLB SAMPLESAMPLB 
DBPTH %GRAVEL %SAND %<2OO/uo %SILT %CLAY - DSO 

6 5  -6.7 

148-15.0 
445-44.7 
48.4-48.6 
82.1-&13 
913-915 

938-93.9 

104.0- 104 5 
16.1-162 

179-t8.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 
6 

16 

19 

3 

4 
4 

1 
33 

41 

80 

94 

84 

81 

97 
96 

9 6 4  

99 

67 

59 

59 0.m 

28 0.04 
I 

(26) 

Page 6 of 10 I 



GEO 

1 

APPENDIX C-6 
OGIC DATA FOR WELLS AND BOREHOLdEs WITHI AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE S A M P L E  
DEPTH %ORAyEL %!JANSAND %<200/230 %SILT %CLAY - DSO 

OLD 
WELL DIP 
NAME - ANOLB - DEPTH REMARKS 

L <I 

S E P W B R  I )  

SEPl989BR 
SEPl989BR 
S E P W B R  
SEP1989BR 

SEPl989BR 
S E W  
S E W  
S E W  
S E W  
SEP2189BR 

SEP2189BR 
SEPZl89BR 
SEP2289BR 
SEP2289BR 
SEP2289BR 
SEP2389BR 
SEP2389BR 
SEP2389BR 
SEPt489BR 
S E W B R  
SEP2489BR 

SEP2589 
SEPLSg9 

SEP2589 
SEP2W 

SEp2689BR 

Page 7 of 10 



OLD 
W R u  

W E l L  NAME NAhm 

p209989 

P210089 
P210189 
P210189 
P210189 

P210189 
P210189 
P21U289 

P210289 

P210289 

P210289 

P3W 
P 3 W  

Dl3489 
P3l3489 
nu689 
P2w89 
nw89 
nw89 
nw89 
P314089 
P414189 

P4 14 189 

P4 14 189 
P4 14 189 
P4 14 189 
P4 14 189 

SEP2889 
SEPL989BR 
SEP3089BR 
SEP3089BR 
SEPM89BR 

SEP3089BR 
SEP30S9BR 
SEF3189BR 

SEP3189BR 
SEP3189BR 

SEP31S9BR 

PzM89 
PzMB9 
Pi3589 
PaM89 
PZ1089 
PZlW 
PZ1089 

PZ1089 
PZ1069 

Pzw89 
P22489 

Pz2489 

APPENDIX C-6 
GEOLOGIC DnTA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
1 20-April-92 

DIP -- ANGLE DEPTH REMARKS 

1 ,, 

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE S A M P L E S A M P L E  
DEPTH %GRAVEL %SAND %<200/230 %SILT % a A Y  - D50 

8.0-9.0 33.6 362 

20.7-20.9 0 465 

2 16-2 1.7 0 583 

302 12 182 085 

535 33.7 198 0.06 

41.7 25 16.7 085 

Page R of IO 



APPENDIX C-6 
GEOLOGIC DATA FOR WELLS AND BOREHOES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGLG, 1991a) 
1 U)-A@I-!&? 

OLD 
WEU. DIP 

WELL NAME NAME - ANGLE - DEPTH REMARKS 

P 1 1 W  
P114789 
P114789 
P114789 
P114789 

P114789 
P114889 
P114889 
P115489 
P115489 
Pll5489 
PlU489 
PlU589 
Pl15589 
P115589 

Plus89 
P115589 
PlU589 
P115589 
P115589 
Pl15589 
Pll5589 
PllsSs9 
P l U W  
Plls589 
PI15689 
P2ls789 

PZ4289 
PZ4389 
PZ4389 
Pa389 
PZA389 

PZA389 
PzA489 
PZ4489 
PZl989 
Pa989 
PZ4989 
P Z 4 W  
PZ5089 
PZ5089 
PZ5089 

PzJoB9 
PZ5089 
PZ5089 
Pi5089 
PZ5089 
PZ5089 
Pz5089 
PZ5089 
Pz5089 
PZoB9 
Pz3189 
Pi5289 

SAMPLE SAMPLE S A M P L E  SAMPLE SAMPLe SAMPLESAMPLE 
DEPTH %GRAVEL %SAND %<2@0/230 %SILT % U A Y  - D M  

Page 9 of 10 





Well No. 
State 
North 

749068 
748945 
74901 0 
749 1 29 

750,893 
749623 
751 112 
749634 
750,854 
749968 
75071 8 
749923 
750338 
749404 
750338 
75041 1 
75041 1 
750780 
750802 
750598 
751078 
751 050 
751 050 
749950 
750493 
705395 
751 080 
749404 
749,254 
750,638 
749,198 
748778 
748829 
748794 

*** 

State 
East 

2085347 
2085289 
2086248 
2086248 

2,083,296 
20861 72 
2084358 
20861 54 

2,082,500 
2085799 
208441 0 
2085821 
2084258 
208591 0 
2084276 
2084830 
2084841 
2085237 
2085239 
2085687 
2084921 
2084763 
2084742 
2085002 
2085223 
2085094 
2085268 
2085868 

2,082,234 
2084422 

2,083,717 
2085646 
20861 90 
2088241 

.** 

APPENDIX C-7 
List of Wells and Boreholes at Operable Unit 08 Area 

Rocky Flats Plant 

Surface 
Elevation 

5962 
5980.22 
5981.95 
5971.27 
5969.49 
5,943.08 
5967.98 
5 9 6 0.4 7 
5968.66 
6,004.76 
5928.43 
5978.77 
5931.1 8 
5982.46 
5972.79 
5982.45 
5975.24 
5975.42 
5962.89 
5962.38 
5959.58 
5957.42 
5964.98 
5966.08 
5951.4 

5967.52 
5972.1 5 
5946.95 
5972.91 
6,019.93 
5978.39 
5,999.47 

5978.5 
5953.6 
5946.7 

*** 

5981.22 
5983.52 

5970.79 
5,943.86 
5969.91 

59?2:79 

*?*. 
5gFd.77 

5979.55 
59S2.8 

6005.96 
5929.69 

5982.46 

5983.56 
5972.76 
593j7.17 

5974.49 

5963.88 
5 9 6 4.3 8 

5958:39 

5948.99 I .I 

59t9177 

5960:68 

5962:05 
596$:92 
595&42 

15973.9 
594.8: 42 
59h.46 
6,021.96 

6,000.76 
:t., 

; .1 1 : 

',.I ! 
** .. 

, .  
:I : 

I. :' ; ' 
. I  

. ,  
; :,! ,. 
: ' i .  
. I  

*** *** 

37.5 5,942.72 
17 5,964.95 
27 5,944.27 

174 5,795.49 
16.5 5,926.58 
16.1 5,951.88 

22 5,938.47 
126.2 5,842.46 
78.0 5,926.76 

17 5,911.43 
266 5,712.77 
111 5,820.18 

130.5 5,851.96 
45.3 5,927.49 

12 5,970.45 
89.6 5,885.64 

17 5,958.42 
157 5,805.89 
15.5 5,946.88 
22.5 5,937.08 

16 5,941.42 
22 5,942.98 

135 5,831.08 
16.8 5,934.60 
15.2 5,952.32 
15.2 5,956.95 
138 5,808.95 
22 5,950.91 

33.0 5,986.93 
13.4 5964.99 
18.5 5,980.81 
27.2 5,951.30 
12.3 5,941.30 

15 5,931.70 

T.O.C. TD 
Elevation TD Elevation 

Type 
Alluvium 

Qrf 
Qrf 
Qrf 
Qc 
Qc 
Qrf 
Qc 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qc 
Qrf 
Qrf 

0-5.2' Fill 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qc 
Qc 

.*. 
Thick 

AII.+FiII 

12.70 
1 1.30 
21.85 
22.20 
1 1.50 
10.80 
12.50 
11 .80 
23.60 
8.00 

1 1 .oo 
12.80 
8.20 

15.25 
7.20 

13.00 
10.50 
1 1 .oo 
8.50 
8.50 
2.50 
0.50 
1 .oo 
6.80 
8.00 
7.80 
3.50 

17.00 
25.00 

9.4 
11.50 
22.20 

4.90 
5.90 

*** 

El. Top Upper 
Bedrock Bedrock 

5,967.52 
5,970.65 Silty Sandstone 
5,949.42 Silty Claystone 
5,947.29 Claystone 
5,931.58 Claystone 
5,957.1 8 Silty Claystone 
5,947.97 Clayey Sandstone 
5,956.86 Silty Claystone 
5,981.16 Sandy Claystone 
5,920.43 Claystone 
5,967.77 Sandstone 
5,918.38 Claystone 
5,974.26 Claystone 
5,957.54 Sandy Claystone 
5,975.25 Claystone 
5,962.24 Caliche 
5,964.92 Claystone 
5,951.89 Claystone 
5,953.88 Claystone 
5,951.08 Claystone 
5,954.92 Claystone 
5,964.48 Sandstone 
5,965.08 Sandstone 
5,944.60 Claystone 
5,959.52 Claystone 
5,964.35 Silty Claystone 
5,943.45 Claystone 
5,955.91 Sandstone 
5,994.93 Silty Claystone 
5968.99 Silty Claystone 
5,987.97 Silty Claystone 
5,956.30 Claystone 
5,948.70 Claystone 
5,940.80 Claystone 

*.* .** 
*** 

Open 
Interval 

*** 
.*t 

3.5 - 12.1 
5.00 - 22.53 
99.50-1 25.50 

2.5 - 12.5 
3.00 - 12.15 
3.00 - 11 .OO 

105.96-1 16.56 
35.00 - 67.24 
3.00-1 1 .OO 
2.50 - 11.40 
80.37 - 89.00 
112.0- 117.5 
16.25 - 37.85 
2.50 - 7.70 

66.10 - 83.60 
3.1 - 12.20 

127.0 - 135.7 
2.7 - 9.7 
2.5 - 9.1 

2.20 - 15.10 
2.40 - 18.30 
114.0 - 126.0 
2.50.- 7.50 
3.00 -9.75 
3.00 - 9.75 

109.2 - 1 17.65 
3.00 - 16.80 
2.50 - 25.60 
3.00 - 10.20 

4.0 - 12.5 

Page 1 of 3 
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APPENDIX c-7 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

List of Wells and Boreholes at Operable Unit 08 Area 
Rocky Flats Plant 

Well No. 
BH29-87 
BH31-87 
BH32-87 
BH33-87 
BH34-87 
BH35-87 
BH36-87 
BH37-87 
8208789 
P114089 
P114789 
P114889 
P115489 
P115589 
P115689 
P207389 
P207489 
P207589 
P207689 
P207789 
P207889 
P207989 
P208889 
P208989 
P209089 
P209189 
P209289 
P209389 
P209489 
P209589 
P209689 
P209789 
P209889 
P209989 
P210089 

State 
North 
749068 
749486 
749485 
749488 
749463 
749430 
749502 
749610 
751 755 
749,46 1 
749,940 
749,926 
749,507 
749,551 
749,532 
7501 95 
7501 97 
750395 
750398 
750392 
750671 
750671 
751 086 
751 044 
750,566 
750762 
750863 
750864 
750991 
751071 
750533 
750579 
751 194 
751 565 
751 564 

State 
East 

2085348 
2085405 
2085405 
2085766 
2085893 
2 0 8 6 0 6 9 
20861 49 
20861 28 
2084450 

2,083,653 
2,082,610 
2,082,127 
2,082,135 
2,082,658 
2,083,019 
2084468 
2084481 
2084843 
208531 8 
2085343 
2085343 
2085330 
2085249 
2084839 
208491 0 
2084309 

2,084,139 
2,084,130 
2084634 
2085286 
208551 4 
2085481 
2084984 
2084649 
2084639 

Surface 
Elevation 

5980.22 
5973.8 
5971.7 
5967.9 
5971.4 
5970.5 
5969.4 
5968.8 
5907.1 

5,996.70 
6,010.70 
6,016.60 
6,023.40 
6,014.1 0 
6,006.90 
5981.02 
5980.71 
5974.06 
5966.32 
5965.88 
5962.82 
5963.09 
5947.3 

5962.53 
5972.1 6 
5980.66 
5,981.59 
5,981.47 
5977.98 
5948.1 7 
5962.63 
5962.63 
5940.28 
5898.1 
5898.4 

T.O.C. TD 
Elevation TD Elevation 

*.* 
t. 

to' 

(S969.78 .. 
.+ 
+t 

.. . ** 

.5909.03 
5,998.49 
6,012.40 
&018.26 
'i3;025.10 
6iOl5.77 
0;008.71 
'5982.77 
5982.64 
5975.96 
:596?.88 
5967.75 
i k964.9 
5965.1 7 
5949.25 
5964.56 
5974.25 
5982.21 
5,983.42 
5,983.39 

6980.1 
5950.04 
5964.43 
5964.75 
g942.4 
5'900.4 
5900;4 

" 0  ,.:, 

' I  

5,980.22 
15.9 5,957.90 
20.5 5,951.20 
20.8 5,947.1 0 
24.7 5,946.70 
20.3 5,950.20 

26 5,943.40 
28 5,940.80 

14.4 5,892.70 
19.0 5,977.70 
31 .O 5,979.70 
18.0 5,998.60 
31.0 5,992.40 
33.6 5,980.50 
23.5 5,983.40 
23.3 5,957.72 

10 5,970.71 
29.1 5,944.96 
18.2 5,948.1 2 
32.3 5,933.58 
10.5 5,952.32 
26.2 5,936.89 

105.1 5,842.20 
28.6 5,933.93 
31.5 5,940.66 
38.3 5,942.36 
17.8 5,963.79 
34.2 5,947.27 

48 5,929.98 
30.3 5,917.87 
30.2 5,932.43 
17.5 5,945.13 
23.9 5,916.38 

12 5,886.10 
28 5,870.40 

a.4 

Type 
Alluvium 

Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qal 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qd 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qc 
Qrf 
Qrf 
Qd 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qc 
Qc 

Thick 
AII.+Fill 

.Ire 

15.90 
7.70 
9.20 

16.70 
14.30 
20.60 
14.00 
4.50 
9.30 

26.00 
13.80 
26.00 
29.00 
19.70 
7.00 
6.50 
9.50 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

1 1.50 
10.30 
13.80 
13.80 
9.00 
4.10 

12.20 
12.20 
3.90 
7.70 
7.20 

El. Top 
Bedrock 
5,980.22 
5,957.90 
5,964.00 
5,958.70 
5,954.70 
5,956.20 
5,948.80 
5,954.80 
5,902.60 
5,987.40 
5,984.70 
6,002.80 
5,997.40 
5,985.1 0 
5,987.20 
5,974.02 
5,974.21 
5,964.56 
5,953.72 
5,952.98 
5,954.32 
5,957.29 
5,941.80 
5,959.03 
5,960.66 
5,970.36 
5,967.79 
5,967.67 
5,968.98 
5,944.07 
5,950.43 
5,950.43 
5,936.38 
5,890.40 
5,891.20 

Upper 
Bedrock 

Silty Claystone 
Silty Sandstone 

Sandstone 
Claystone 

Silty Sandstone 
Sandy Claystone 

Claystone 
Claystone 
Caliche 

Claystone 
Claystone 
Claystone 
Claystone 
Claystone 
Claystone 
Clay stone 
Claystone 

Silty Claystone 
Silty Claystone 
Silty Claystone 

Claystone 
Claystone 
Siltstone 

Claystone 
Silty Claystone 

Sandstone 
Sandstone 
Sandstone 
Claystone 

Silty Claystone 
Sandy Claystone 
Silty Claystone 
Silty Claystone 
Silty Claystone 
Silty Claystone 

Open 
Interval 

15.00 - 20.00 

2.88 - 10.93 
21.1 - 27.60 

21.81 - 26.23. 
8.66 - 15.55 
20.70 - 27.75 
24.05 - 30.90 
14.9 - 21.31 
9.35 - 16.40 
2.25 - 8.60 
13.4 - 25.10 
3.00 - 14.36 
16.9 - 28.63 
2.5 - 8.95 

10.0 - 21.73 
86.75 - 99.60 
14.4 - 26.12 
15.5 - 27.21 
12.3 - 36.08 
7.40 - 13.40 
15.85 - 30.1 0 
14.40 - 37.00 
8.07 19.71 
16.2 - 27.93 
2.5 - 13.75 
7.90 - 19.63 
2.50 - 9.58 
1 1.2 - 22.93 

Pane 2 of 3 



71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
03 
84 
85 
86 
87 
88 
89 
90 
91 
02 
93 
94 
95 
96 

Notes: 

Well No. 
P210189 
P210289 
P213689 
P214689 
P215789 
P218089 
P418280 
P218389 
P218489 
P219189 
P219489 
P219589 
P313489 
P317989 
P320089 
P414189 
SPO1-87 
SPO2-87 
SPO3-87 
SPO4-87 
SPO5-87 
SPO6-87 
SPO7-87 
SP00-87 
SP11-87 
PP16-87 

State 
North 
750,752 
750564 

749,460 
749,943 
749,470 
749,941 
748,952 
750831 

751,127 
751,222 
75041 5 
750268 
748,913 
748,891 
748,799 
749,059 
750790 
750970 
750480 
750560 
750870 
760900 
750471 
748749 
751 585 . 

State 
East 

208441 0 
2085223 

2,083,736 
2,083,044 
2,083,430 
2,084,020 
2,082,653 
2085648 

2,084,117 
2,084,010 
2085651 
2085536 

2,083,062 
2,084,272 
2,083,280 
2,082,986 
208431 0 
2084640 
2084630 
2084920 
208401 0 
2085200 
2085200 
20781 36 
2084450 

- No data reported 
ND - Not determined 

e 
APPENDIX C-7 

List of Wells and Boreholes at Operable Unit 08 Area 
Rocky Flats Plant 

Surface T.O.C. TO 
Elevation Elevation TD Elevation 

5980.82 
5967.03 

5,994.30 
6,004.00 
6,002.00 
5,985.80 
6,016.00 

5956.2 
5,949.10 
5,941.20 

5959.5 
5963.8 

6,011.70 
5,990.90 
6,009.90 
6,010.60 

5982.7 
5976.6 
5978.7 
5971.8 
5971.6 
5972.9 
5973.6 

6099.52 
5904.5 . 

5982.4 
5969.1 9 
5,996.04 
6,005.76 
6,003.66 
5,987.55 
6,018.20 
5958.45 

5,943.15 
5961.15 
5965.7 

6,013.58 
5,992.84 
6,011.87 
€401 2.1 8 .. 

.* 
*. 
e* .. 
.. 
..* 
e. . 

** - Borehole plugged 
TOC - Top of Casing 

38.6 5,942.22 
26 5,941.03 

23.0 5,971.30 
26.0 5,978.00 
22.0 5,980.00 
16.0 5,969.80 
33.0 5,083.00 

22 5,934.20 
5.0 5,944.10 

21 .O 5,920.20 
32 5,927.50 

16.7 5,947.1 0 
24.0 5,987.70 
16.0 5,974.90 
20.9 5,989.00 
28.0 5,982.60 
30.2 5,952.50 

15 5,961.60 
19.7 5,959.00 

37 5,934.00 
21.8 5,949.80 
30.7 5,942.20 

31 5,942.60 
6,099.52 

34 5,870.50 

*.* 

. . 

Type 
Alluvium 

Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 

0-5 Fill 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 

QafIQrf 
QafIQrf 
QafIQrf 

Qrf 
Qrf 

QaflQrf 
Qaf/Qrf 
QdQc 

Qc . 

Thick 
AII.+FiII 

14.60 
6.60 

13.00 
22.00 
18.00 
6.00 

23.00 
12.00 

11 .oo 
22.40 
17.20 
20.60 
6.40 

18.80 
18.00 
13.20 
10.50 
13.00 
12.00 
16.30 
18.00 
20.80 

21.50 

*.e 

. 

El. Top 
Bedrock 
5,966.22 
5,960.43 
5,981.30 
5,982.00 
5,904.00 
5,979.80 
5,993.90 
5,944.20 

5,930.20 
5,937.1 0 
5,946.60 
5,991.1 0 
5,984.50 
5,991.10 
5,992.60 
5,969.50 
5,966.1 0 
5,965.70 
5,959.80 
5,955.30 
5,054.00 
5,952.80 
6,099.52 
5,883.00 

. 

0 

- Borehole abandoned due to obstruction in subsurface 
TD - Total depth drilled in feet 

Alluvium Types: 
Blank Open Interval indicates borehole not completed as a well. 

Qd - Quaternary Rocky Flats; Qc-- Quaternary Colluvium; Qat - Quaternary Alluvium 

Upper 
Bedrock 

Clayey Siltstone 
Silty Claystone 

Claystone 
Silty Claystone 

C laysto n e 
Claystone 
Claystone 
Claystone 

Claystone 
Claystone 
Sandstone 
Claystone 
Claystone 

Silty Claystone 
Claystone 
Sandstone 
Sandstone 
Claystone 
Claystone 
Claystone 
Clayetone 
Claystone 
Claystone 

Silty Claystone 
Silty Claystone 

. 

Open 
Interval 

19.4 - 37.13 
10.57 - 22.27 
8.10 - 14.80 
16.55 - 23.85 
13.00 - 19.69 

2.5 - 8.69 
8.2 - 26.7 

7.00 - 14.00 . 
6.00 - 12.9 

17.30 - 24.55 
20.10 - 27.25 
15.00- 22.37 

2.5 - 9.0 
13.00 - 20.08 
13.0 - 20.00 

Page 3 of 3 



0 
APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE 

01 -Feb-82 460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

~~ 

8 
2 
4 
5 
2 

4.5 
5 
6 
2 
4 
4 

6.3 1 
5.5 
7.8 

8.01 
8.05 
8.29 
7.25 
8.94 
1.67 
1.54 
2.9 
6.2 
7.3 
7.5 
7.4 
7.4 
6.4 
5.8 
4.6 
4.9 
4.4 
4.1 
4.7 
5.2 

6 
7 

7.4 

01 -May42 

01-Jun-83 

01 -Sep-83 

01 -May-84 
01-Jun-84 
01 -Mar45 
27-Mar-85 

01 -Aug-82 
01 4hc-82 

10-Aug-83 

01 -NOV-83 

01 -Jul-85 
28-Aug-86 
29-AUg-86 
02-Sep-86 
03-Sep-86 
01 -Jan47 
01-Feb-87 
19-Mar-87 
08-May-87 

10-Sep-87 
08-JuI-87 

21 -0ct-87 
09-NOV-87 
22-Dec-87 
27-Jan-88 

21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 

29-Feb-88 

15-Jul-88 
18-AUg-88 
15-Sep-88 
22-Oct-88 
15-NoV-88 
15-Dec-88 

Well No. T.O.C. DATE 
460 7.5 15-Jan-89 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
987 
987 
987 
987 
987 
987 
987 
987 
987 
987 

6 
4.9 

5 
3.2 
4.5 
5.4 
5.4 

6.31 
7.59 
0.7 

3.1 1 
3.54 
4.92 
6.57 
6.34 
6.85 
7.84 
6.9 
4.6 

5.29 
5.14 
6.86 
7.04 
6.38 
6.8 
6.8 
2.6 

15.77 
17.16 
17.85 
18.8 

18.86 
19.78 
20.2 

20.75 
20.98 
19.85 

24-Feb-89 
31-Mar-89 
27-Apr-89 

26-May-89 
30-Jun-89 
28-Jul-89 

30-Aug-89 
15-NOV-89 
17-Jan-90 
15-Mar-90 
30-Apr-90 
1 1 -May-gO 

10-Jul-90 
20-Aug-90 
03-Oct-90 
01 -Nov-90 
08-Jan-91 
24-Apr-91 
10-Jun-91 
03-JuI-91 

05-Aug-91 
01 -0ct-91 
07-Oct-9 1 
07-Jan-92 
20-Jan-92 
20-Jan-92 
02-Apr-92 
13-Apr-90 
08-Jun-90 

17-Sep-90 

12-Dec-90 
03-Jan-91 
07-Mar-91 
02-Apr-91 
15-May-91 

12-Jul-90 

02-Oct-90 

Depth from 
Well No. T.O.C. DATE 

987 18.25 05-JuI-91 
987 
987 
987 
987 
987 
987 

1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 
1087 

18.24 
19.33 
18.83 
19.57 
19.39 
14.83 

-1 
13.2 

12.85 
13 

11.1 
12.9 

13 
13.1 
13.2 
13.4 
13.6 
13.6 
13.6 

-1 
-1 

13.6 
13.3 
12.1 

13 
13 

13.2 
13.55 

-1 
13.4 

12.98 
11.18 
13.14 
13.05 
13.56 
13.22 
13.17 

16-Aug-91 
04-0ct-91 
16-DeC-91 
05-Feb-92 
06-Mar-92 
07-Apr-92 
04-Aug-87 
09-NOV-87 
01 -Dee87 

1 1 -Jan48 
29-Feb-88 
21 -Mar48 
18-Apr-88 

16-May-88 
15-Jun-88 

21 -Dec-87 

1 5-JuI-88 
18-Aug-88 
15-sep-88 
22-Oct-88 
15-NOV-88 
1 5-D~c-88 
15-Jan-89 
14-Feb-89 
27-Apr-89 

28-May-89 
30-Jun-89 
21 -JUl-89 

25-Aug-89 
08-Dec-89 
19-Jan-90 
08-Mar-90 
13-Apr-90 
05-Jun-90 
12-Jul-90 

14-Aug-90 
17-Sep-90 



Depth from 
Well No. T.O.C. DATE 

1087 12.45 25-Sep-90 
1087 12.94 
1087 1 1.32 
1087 13.08 
087 13.08 
087 13.62 
087 DRY 
087 DRY 
087 1 1.93 
087 17.86 
087 13.05 

1087 12.89 
1087 13.02 
1087 13.6 
1087 13.99 
1087 DRY 
1087 1 1.29 
1087 12.96 
087 DRY 
087 13.05 
587 20.8 
587 20.4 
587 20.55 
587 20.1 
587 22.3 
587 20.2 
587 20 
587 19.6 
587 20.2 
587 19.2 
587 20.7 
587 21.1 
587 22 
587 22.6 
587 22.8 
587 22.8 
587 22.4 
587 21.6 

02-0Ct-90 

10-Dec-90 

03 Jan-91 
14-Mar-91 
02-Apr-91 
07-May91 
11 -Jun-gl 

09-Nov-90 

12-DeC-90 

05-JuI-91 
08-Aug-91 
26-Aug-91 
05-sep-91 
04-OCt-91 
04-OCt-9 1 
08-Nov-91 
05-Feb-92 
05-Mar-92 
07-Apr-92 
29-Sep-87 
11-NOV-87 
01 -DeC-87 
21 -DeC-87 
11 -Jan48 
29-Feb-88 
21 -Mar48 
18-Apr-88 
16-May-88 
15411-88 
15-Jul-88 

18-AUg-88 

22-0ct -88 
15-Nov-88 
15-DeC-88 

15-Sep-88 

15-Jan-89 
14-Feb-89 

a 
APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 
Depth from 

Well No. T.O.C. DATE 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 

' 1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 

' 1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 
1587 

( I  

19.7 
19.8 
20.1 
16.7 
8.3 

19.78 
20.03 

22.1 
23.31 
22.59 
13.98 
19.32 
19.99 

20 
21.09 

21.1 
21;13 
21.65 
20.98 
21.39 
22.84 
23.72 
22.53 
20.83 
14.06 
17.31 
19.19 
19.58 
19.58 
20.87 
21.8 

19.24 
20.26 
20.88 
21 5 9  
21.93 
21.92 
12.97 

27-Mar-89 
27-Apr-89 

25-May-89 
30-Jun-89 
21 -JUl-89 

25-AUg-89 . 
12-Sep-89 . 
04-Dec-89 
15-Jan-90 
23-Jan-90 
16-Apr-90 
25-Jun-90 
12-Jul-90 

09-AUg-90 
17-Sep-90 
18-Sep-90 
03-Oct-90 
08-Nov-90 
27-NOV-90 
04-DeC-90 
07-Jan-91 
10-Jan-91 
15-Apr-91 

03-May-91 
10-Jun-91 
03-JuI-91 

01 -AUg-91 
03-Sep-91 
04-sep-91 
01 -0ct-91 
01 -NOV-gl 
18-DeC-91 
06-Jan-92 
03- Feb-92 

03-Mar-92 
05-Mar-92 
06-Apr-92 

24-Feb-92 

Depth from 
Well No. T.O.C. DATE 

29-Sep-87 1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 

. 1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 
1687 

104.3 
85.2 

85.47 
85 

79.5 
76.4 
86.4 
79.5 
87.2 
79.6 
77.6 
81.3 
79.1 
91.9 
86.6 
78.4 
90.8 
80.8 
78.3 

78 
80.9 

78.48 
78.18 
94.72 
80.13 

101.34 
81.12 

102.14 
82.5 
88.8 
88.5 

80.93 
81.78 
77.83 
82.96 
81.01 
86.6 
79.8 

1 1 -NOV-87 
01 -Dec-87 

1 1 -Jan48 

21 -Mar48 
18-Apr-88 

16-May-88 
15-Jun-88 

15-Sep-88 

21 -DeC-87 

29- Feb-88 

15-Jul-88 

22-Oct-88 
15-NOV-88 
15-DeC-88 
15-Jan-89 

27-Mar-89 
27-Apr-89 

26-May-89 
30-Jun-89 

14-Feb-89 

21 -JUl-89 
25-Aug-89 
16-Apr-90 
26-Jun-90 

18-Sep-90 
1 2-JuI-90 

03-Oct-90 
27-NoV-90 
07-Jan-91 
08-Jan-91 
15-Apr-91 
03-JuI-91 

04-Sep-91 
01-Oct-91 
20-NOV-91 
06-Jan-92 
24- Feb-92 

I 



16'80 L L80Z 
S'ZLL L802 
S'80 1 L802 
P6'9 L86 L 

AtlO L86L 

E6.8 L L86 L 
98.2 L L86 L 
61'11 L86 L 

AtlO L86L 
Atla L86L 
A M I  L86L 
A M I  L86L 

92'6 L L86L 
86'2 L L86 L 
LP'Z L L86L 
PS'E L L86 L 
L- L86 L 
L-  L86 L 
L -  L86 L 
1- L86 L 
6'2 L L86L 
L'ZL L86 1 
L -  L86 1 
L- L86 1 
L- L86 1 
1- L86 L 
L-  L86 L 
1- L86 L 
9'E L L86 1 
1- L86 L 
S'Z L L86 L 
9.E L L86L 
8'2 L L86 L 
8'11 L86 1 
L'Z L L86 1 
9'2 L L86 L 

m a  ~ 8 6  L 

Atla ~ 8 6  L 

L'Z L 
9'2 L 
€'E L 
B'L 
LL'LL 
8 'L 
6S.Z 
VE'Z 
8L'Z 
89'2 
SS'Z 
LL'Z 
LS'Z 
98.2 
9 1.6 
LO'€ 
LO'€ 
68'2 
90'E 
L9'2 
9 1'2 
9 1'2 
86'2 
2L.E 
PZ'E 
82.E 
ES'E 
SB'E 
S L'E 
6 L a €  
S8'Z 
LP'Z 
18.2 
96'2 
86'2 
LO€ 
LS'E 
8S'E 

L86 L 
L86 L 
L86 L 
186 L 
L86 L 
L86 L 
986 L 
986 L 
986 L 
986 L 
986 1 
986 L 
986 1 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 1 
986 L 
986 L 
986 L 
886 1 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 1 
986 1 
986 L 
986 L 

*'E 
9'2 
L '6 
2 2  
S.2 
6'2 
6'2 
L'E 
P'E 
S'E 
9'6 
P'E 
S.€ 
€'E 
8'2 
6'Z 
6'2 
9'2 
€'E 
L 'E 
L'E 
1% 
S'E 
P'E 
9'E 
S'P 
2'6 
Z'E 
SL'Z 
SL'Z 
6'2 
SZ'E 
LE'€ 
68'6 
ZO'P 
86'6 
S6'8 

986 L 
986 1 
986 1 
986 L 
986 1 
986 L 
986 L 
886 L 
986 L 
986 1 
986 1 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 1 
986 L 
986 L 
986 L 
986 1 
986 L 
986 L 
986 1 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 
986 L 



2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 
2087 

112.2 
101.6 

98 
1 13.7 
108.5 
115.3 
109.9 
105.5 
103.7 
106.9 
104.7 
113.4 
111.1 
103.8 

112 
106.9 
104.1 
103.6 
105.5 
102.7 

101.67 
108.28 
103.95 
108.89 
106.85 
107.58 
103.62 
108.53 
101.02 
1 14.79 
108.86 
108.86 
109.78 
104.69 
109.58 
102.75 
112.31 
105.54 

Depth from 
Well No. T.O.C. DATE 

21-Dec-87 
1 1 -Jan48 
29-Feb-88 
21 -Mar48 
18-Apr-88 
16-May-88 
15-Jun-88 
15-JuI-88 

18-AUg-88 

22-Oct-88 
15-NOV-88 

15-Sep-88 

15-Dec-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

25-May-89 
30 Jun-89 
28-JuI-89 

30-AUg-89 
12-Apr-90 

22-May-90 
10-JUl-90 
27-JuI-90 

01 -0ct-90 
08-NOV-90 
02 Jan-91 
18-Mar-91 
02-Apr-91 

09-May-9 1 
09-May-91 

02-Jul-91 
14-Aug-Pl 
04-OCt-91 
05-Ds-91 
03 Jan-92 
24-Feb-92 

e 
APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from 
Well No. T.O.C. DATE 

2087 1 10.49 06-Apr-92 
21 86 
21 86 
21 86 
21 86 
21 86 

' I  2186 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 

-1 
49.23 
45.5 

44.01 
38.79 
41.26 
32.79 
32.6 

32.58 
32.4 

32.47 
33 

32.5 
33 

33.1 
33.3 
33.3 
33.3 
33.1 
33.1 
32.9 
32.9 
32.9 
32.9 
33.1 
33.3 
33.3 
33.9 
33.7 
34.7 
33.7 
33.1 
32.9 

33 
32.8 
32.8 
32.9 

29-Aug-86 
19-NOV-86 
20-Nov-86 
21 -Now86 
24-Nov-86 
25-Nov-86 
01-Jan-87 
25-Feb-87 
25-Mar-87 
08-May-87 
03-Jun-87 
08-JuI-87 

04-Aug-87 
03-Sep-87 
14-Sep-87 
06-Oct-87 
09-NoV-87 
17-NoV-87 
22-Dec-87 
0 1 - Feb-88 
29-Feb-88 
21-Mar-88 
18-Apr-88 

17-May-80 
15-Jun-88 
1 5-JuI-88 

18-AUg-88 
15-Sep-88 
22-Oct-88 

15-Dec-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 
30-Jun-89 

15-NOV-88 

Depth from 
Well No. T.O.C. DATE 

21 86 32.85 28-JuI-89 
21 86 
21 86 
21 86 
21 86 
2186 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 86 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 

32.99 
33.54 
32.9 

32.69 
32.36 
32.27 
32.1 8 
32.48 
32.56 
32.88 
32.81 
32.86 
32.91 

33.2 
33.21 
33.36 
33.35 
32.92 
32.72 
32.67 

7.3 
-1 

7.2 
7.4 
7.1 
8.4 
7.8 
8.8 
9.7 
8.5 
8 

7.9 
7.6 
9.5 
9.4 
9.2 
8.6 

30-Aug-89 

07-Nov-89 
12-Sep-89 

18-Jan-90 
28-Feb-90 
25-Apr-90 
1 1 -May-90 

1 1 -JUl-90 
02-Aug-90 
02-Oct-90 
06-NOV-90 
04-Jan-91 
03-Jun-91 
03-JuI-91 

08-Aug-91 
Ol-oct-91 
15-0ct-91 
07-Jan-92 
28-Jan-92 
02-Apr-92 

01 -0ec-87 
22-Dec-87 
27-Jan-88 
29- Feb-88 
21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 

12-Nov-87 

154~1-88 
18-Aug-88 

22-0~1-88 
15-NOV-88 

15-Sep-88 

15-Dec-88 
15-Jan-89 
24-Feb-89 



APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE Well No. T.O.C. DATE 

21 87 9 31-Mar-89 2286 5.71 08-May-87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
21 87 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 

5.6 
5.4 
6.4 

6.1 1 
5.94 
8.01 
7.05 

10.35 
9.69 
8.33 
7.5 

8.69 
6.42 

10.29 
8.96 

10.95 
7.93 
8.97 

10.27 
8.52 
8.7 

8.41 
9.71 
9.56 
9.08 

10.24 
8.38 
8.52 
8.25 
8.22 
8.28 
8.22 
7.22 
7.35 

8.5 
7.29 
6.17 

27-Apr-89 
25-May-89 
30 Jun-89 
28-Jut-89 

30-AQ-89 

10-Nov-89 
1 1 -Sep-89 

17 Jan-90 
06-Feb-90 
24-Apr-90 
18-May-90 

10-JUl-90 
05-Sep-90 
01 -0ct-90 
11-Dec-90 
04-Jan-91 
23-Apr-91 
10 Jun-91 
03-JuI-91 

05-AUg-91 
01 -0ct-91 
16-0ct-91 
08 Jan-92 
15Jan-92 
26-Feb-02 
02-Apr-92 
12-Sep-86 
13-Sep-86 
15-Sep-86 
16-Sep-86 
17-Sep-86 
19-Sep-86 
13-Oct-86 
26-NOV-86 
01 Jan-87 
25-Feb-87 
24-Mar-87 

2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 

6.8 
6.25 
6.8 
5.6 
5.9 

8 
8.4 

8 
6.6 
7.3 
7.2 
6.7 

7 
6.7 

7 
7.7 
7.7 
8.1 
9.4 
9.5 
9.6 
8.2 
7.6 
7.5 
5.9 
7.3 

8.22 
7.04 
6.62 
8.33 

10.26 
10.54 
7.34 

7.6 
8.86 
7.87 
8.37 

03-Jun-87 
08-JuI-87 

04-Aug-87 
27-Aug-87 

21 -0Ct-87 
09-NOV-87 

03-Sep-87 

21 -Dec-87 
1 1 -Jan48 
29-Feb-88 
21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 
1 5-JuI-88 

18-AUg-88 
15-Sep-88 
22-Oct-88 
15-NOV-88 
15-Dec-88 
15-Jan-89 
24-Feb-89 
31-Mar-89 
27-Apr-88 

25-May-89 
30-Jun-89 
28-Jul-89 

30-Aug-89 

06-Nov-89 
1 1 -Sep-89 

17-Jan-90 
16-Feb-90 
25-Apr-90 

09-May-90 
1 1 -JUl-90 
27-Jul-90 
02-0Ct-90 

Depth from 
Well No. . T.O.C. DATE 

2286 8.66 12-Oct-90 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 
2286 

2287BR 
2287BR 
2287BR 
2287BR 

2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2388 
2380 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 

10.61 
10.75 

7.6 
8.21 
8.52 
9.75 
9.74 
9.79 
9.98 
7.12 
80.8 

80.45 
78.7 
80.3 

107.75 
91.79 

113.25 
11 5.61 
1 13.22 
93.92 
79.25 

73 
104.38 
84.02 

1 13.05 
98.6 
87.8 
87.8 
95.1 
94.9 
94.5 

95 
89.7 

104.9 
93.6 

103.6 
93 

04-Jan-91 
07-Jan-91 
29- May-9 1 

03-JuI-91 
30-JuI-91 
0 1 -0ct-9 1 
03-Oct-91 
07-Jan-92 
09-Jan-92 
02-Apr-92 
1 1 -Sep-89 

17-Jan-90 
08- Feb-90 

10-Nov-89 

01 -0ct-86 
17-Nov-86 

19-Nov-86 
25-Nov-86 

18-Nov-86 

01-Jan-87 
25-Feb-87 
18-Mar-87 
08-May87 
03-Jun-87 
08-JuI-87 

04-Aug-87 
03-Sep-87 
23-Sep-87 

21 -Dec-87 
29-Feb-88 
21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 

28-OC1-87 
09-Nov-87 

154~1-88 
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Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE 

2386 88.5 1 8-Au~-88 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2386 
2380 
2386 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 

105.9 
98.1 
26.1 
105 

79.5 
78.1 
89.1 

55.67 
47.2 

91.42 
71.81 

102.96 
91.55 
97.17 
85.45 
95.27 
80.73 
93.82 
62.56 

101.51 
103.44 
92.27 
91.22 
89.08 
79.6 

83.93 
17.7 
18.4 
16.1 
18.1 
18.2 
16.5 
16.4 
15.5 
16.6 
16.6 
14.7 

15-seP-88 
22-Oct-88 

15-Dec-88 
24-Feb-89 
31 -Mar49 
27-Apr-89 
12-Sep-89 

17 Jan-90 
22-Mar-90 
25-Apr-90 

25-May-90 

15-NOv-88 

06-Nov-89 

11 -JUl-90 
13-Aug-90 
02-OCt-90 
14-NOV-90 
04Jan-91 
24-Apr-91 

30-May-9 1 
03-JuI-91 
31 -Jul-91 
01 -0ct-91 
07-Oct-9 1 
13 Jan-92 
02-Apr-92 
29-sep-87 
09-Nov-87 
0 1 -Dec-87 
21-Dec-87 
11 Jan-88 

21 -Mar-88 
18-Apr-88 

16-May-88 
15Jun-88 

29-Feb-88 

15-JuI-88 

Well No. T.O.C. DATE 
2387 18 18-AUg-88 
2387 
2387 
2387 
2387 

, 2387 
' '  2387 

2387 
I 2387 

2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2387 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 

17.9 
18.9 
19.6 
19.7 
19.3 
16.5 

17 
17.1 
17.1 
15.4 

17.85 
17.37 
12.17 
15.52 
17.63 
33.68 

17.9 
17.62 
19.26 
18.96 
19.23 
17.41 
15.28 
15.22 
18.53 
15.56 
17.13 
19.73 
11.25 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

15-Sep-88 
22-Oct-88 

15-Dec-88 
15Jan-89 
24- Feb-89 
27-Mar-89 
27-Apr-89 

25-May-89 
30-Jun-89 

15-NOv-88 

28-JuI-89 
30-Aug-89 
12-Apr-90 
01 -Jun-gO 
IO-Jul-90 

13-Aug-90 
01 -0ct-90 
09-Nov-90 
02-Jan-91 
08-Mar-91 
02-Apr-91 
19-Apr-91 
02-Jut-91 

19-Aug-91 
04-Oct-9 1 
23-NOV-91 
03-Jan-92 
28-Feb-92 
06-Apr-92 
16-Sep-86 

01 Jan-87 
25- Fe b-87 
18-Mar-87 
08-May-87 
03-Jun-87 

13-Oct-86 
26-NOV-86 

Depth from 
Welt No. T.O.C. DATE 

2486 8.65 08-JuI-87 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2486 
2406 
2486 
2486 
2486 
2486 
2486 DRY 
2486 DRY 
2486 DRY 
2486 DRY 
2486 DRY 
2486 DRY 
2486 DRY 
2486 DRY 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

8.7 
8.2 
-1 

8.7 
8.7 
-1 
-1 

8.7 
8.4 
-1 
-1 
-1 

8.7 
-1 
-1 
-1 

8.58 
-1 
-1 

8.55 

04-Aug-87 
03-se p-87 
24-Se p-87 
28-Oct-87 
09-NoV-87 
21 -Dee87 
29-Feb-88 1 1 -Jan48 

21 -Mar-88 
18-Apr-88 
15-Jun-88 
15-Jut-88 

18-Aug-88 
15-Sep-88 
22-Oct-88 
15-NOV-88 
15-Dec-88 
15-Jan-89 
24- Feb-89 
31-Mar-89 
27-Apr-89 

26-May-89 
30-Jun-89 
28-Jul-89 

30-Aug-89 

06-Nov-89 
1 1 -Sep-89 

17-Jan-90 
25-Apr-90 

20-May-90 
1 1 Jul-90 

10-Aug-90 
22-Aug-90 

0203-90 
01 -NoV-90 
02-Nov-90 

05-Sep-90 

Pape 0 d 21 



Well No. T.O.C. DATE 
2486 **?* 

a 
APPENDIX c-8 

Water Level Measurements of Wells In and Near OU8 

DeDth from Depth from 
Well No. T.O.C. DATE 

18-Am88 
2486 DRY 
2486 7.36 
2486 7.51 
2486 DRY 
2486 DRY 
2486 DRY 
2486 9.1 1 
2486 DRY 
2486 DRY 
2486 7.54 
2486 DRY 
2486 8.65 
2486 DRY 
2486 7.55 
2586 71.05 
2586 77.93 
2586 71.42 
2586 76.73 
2586 74.59 
2586 74.24 
2586 78.65 
2586 79.52 
2586 71.84 
2586 31.83 
2580 23.92 
2586 21.75 
2586 35.38 
2586 27.25 
2586 71.7 
2586 24.7 
2586 32.6 
2586 31.4 
2586 28.6 
2586 28.4 
2586 21 
2586 34.6 
2586 27.8 

04 Jan-91 
24-Apr-91 
07Jun-91 
11 -Jun-gl 
03-Jul-91 

02-Aug-91 

01 -0ct-91 
01 -0ct-91 
04-NoV-9 1 
03-Dec-9 1 
07-Jan-92 

02-Mar-92 
02-Apr-92 
30-Sep-86 

04-sep-91 

06-Feb-92 

01 -0ct-86 
13-0~1-86 
21 -0ct-86 
28-Oct-86 
05-Nov-86 
06-Nov-86 
07-NoV-86 
26-NoV-86 

25-Feb-87 
01 Jan-87 

18-Mar-87 
08-May-87 
03 J u n-87 
08- JU 1-87 

04-Aug-87 
27-Aug-87 

09-Nov-87 
03-Sep-87 

21-Dec-87 
11 Jan-88 

21 -Mar-88 
29-Feb-88 

2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 

' 2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 
2586 

28.6 
45.2 

31 
27.3 
58.1 
41.6 
27.8 
72.6 
34.5 
27.6 
25.9 
35.9 
29.4 
41.5 

30.31 
25.1 5 
67.23 
35.52 
30.75 
24.4 

35 
26.87 
41.52 
26.1 6 
48.15 
42.19 
28.18 
27.76 
22.58 
60.32 
44.22 
32.77 
29.38 
28.74 
26.25 
26.25 
30.43 

17-May88 
15-Jun-88 
15-Jut-88 

18-AUg-88 
15-Sep-88 
22-Oct-88 
15-Nov-88 
1 5-D~c-88 
15-Jan-89 

31 -Mar-89 
27-Apr-89 

26-May-89 
30-Jun-89 

24-Feb-89 

28-Jul-89 
30-AUg-89 
11 -Sep-89 
08-Nov-89 
17-Jan-90 
22-Feb-90 
24-Apr-90 

25-May-90 
10-JuI-BO 

28-AUg-90 
01 -0ct-90 
10-Oct-90 
04 Jan-91 
07-Jan-91 
10Jun-91 
03-Jut-91 
23-Jul-91 
01-Oct-91 
15-OCt-91 
07-Jan-92 
22 Jan-92 
22 Jan-92 
03-Apr-92 

0 

Depth from 
Well No. T.O.C. DATE 

2786 11 1.22 30-Sep-86 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2780 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 

130.6 
130.48 
129.41 
127.5 

124.17 
123.1 
131.6 

11 5.94 
78.71 
99.04 
61.25 

107.04 
88.22 

115.15 
92.4 
74.5 
67.6 

100.7 
87.1 
70.1 
82.8 
70.5 
64.4 
99.3 
79.4 

95 
77.1 
71.8 

109.6 
91.5 
73.9 

123.5 
84.8 

74 
70.6 
85.2 
75.9 

01 -0ct-86 
13-Oct-86 
17-Oct-86 
21 -0ct-86 
28-Oct-86 
05-Nov-86 
07-Nov-86 
26-Nov-86 
01 -Jan-87 

19-Mar-87 
08 - M ay-87 
03-Jun-87 

25-Feb-87 

08-Jut-87 
04-Aug-87 
03-Sep-87 
22-Sep-87 
21 -0ct-87 
09-NOV-87 
22-Dee-87 
27-Jan-88 

21 -Mar-88 
18-Apr-88 

17-May88 
15-Jun-88 

29- Feb-88 

15 Jut-88 
18-Aug-88 
15-Sep-88 
22-Oct-88 
15-Nov-88 
15-Dec-88 
15-Jan-89 
24- Fe b-89 
31 -Mar-89 
27-Apr-89 

26-May-89 



APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Well No. T.O.C. DATE 
2786 90.5 30 Jun-89 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2786 
2780 
2786 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 

DeDth from Depth from DeDth from 
Well No. T.O.C. DATE 

2886 03-Sep-87 
76.4 

67.29 
63.44 
85.42 
81.82 
71 .l 1 
79.2 

126.5 
86.08 
75.43 
83.56 
67.61 
87.91 
57.35 
94.65 

1 10.92 
95.12 
80.12 
77.1 6 
71.77 
60.31 
80.62 
10.54 
10.67 
0.36 
0.78 
10.8 
0.63 
9.1 

8.51 
8.79 

7 
3.25 
4.38 
5.73 
5.65 
7.4 

28-Jul-89 
30-Aug-89 

30-Oct-89 
1 1 -Sep-89 

17 Jan-90 
13-Feb-90 
24-Apr-90 
14-May-90 

10-Jul-90 
03-Aug-90 
01 -0ct-90 
13-NoV-90 
04 Jan-91 
24-Apr-91 
10-Jun-91 
03-JuI-91 
23-JuI-91 

01 -0ct-91 
08-Oct-9 1 
07 Jan-92 
27 Jan-92 
02-Apr-92 

13-Sep-86 
15-Sep-86 
18-Sep-88 
17-Sep-86 
18-Sep-86 

12-Sep-86 

13-0~1-86 
26-NoV-86 
01 Jan-87 
25-Feb-87 
19-Mar-87 
08-May87 
03 Jun-87 
08-JuI-87 

04-Aug-87 

2886 
2886 
2886 
2886 
2886 

2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2806 
2886 
2880 
2886 
2886 
2886 
2886 
2880 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 

2886 

8 
8.9 
8.7 
8.7 
5.8 
5.6 
5.8 
5.7 
6.3 
6.1 
6.2 
6.5 
6.8 
7.5 
8.4 
8.5 
8.8 
7.9 
7.9 
7.3 
6.2 

6 
7.03 
7.13 
5.42 
7.2 
8.5 

8.75 
4.9 
5.7 

6.78 
6.84 
7.1 4 
7.61 
8.06 
8.61 
7.51 
8.99 

Well No. ~ i.0.c. DATE 
2886 

21 -0ct-87 
09-NOV-87 
22-Dec-87 
27-Jan-88 
29-Feb-88 
21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 
15-Jul-88 

18-Aug-88 
15-sep-88 
22-Oct-88 
1 5-NOV-88 
15-Dec-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 
30-Jun-89 
28-JuI-89 

30-Aug-89 

30-Oct-89 
11 -Sep-89 

17-Jan-90 
13-Feb-90 
24-Apr-90 
15-May90 

10-Jul-90 
03-Aug-90 
10-Aug-90 
05-Sep-90 
01 -0ct-90 
02-Nov-90 
13-Nov-90 
04Jan-91 

2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2886 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2080 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 

8.43 
5.99 
6.13 
6.98 
7.38 
7.48 
7.95 
8.48 
8.65 
8.95 
7.45 
8.1 1 
8.34 
8.46 
8.9 

4.75 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

8.85 
9.82 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

8.3 
10.2 

-1 

23-Apr-91 
07-Jun-91 
10-Jun-91 
03 Jul-91 
23 Jul-91 

02-Aug-91 
04-Sep-91 
01-Oct-91 
09-Oct-9 1 
01 -Nov-91 
03-Dee-91 
07-Jan-92 
27-Jan-92 
06-Feb-92 
02-Mar-92 
02-Apr-92 
12-Sep-86 
24-Sep-86 
13-Oct-86 
26-NOV-86 
01 -Jan47 
25- Feb-87 
19-Mar-87 
08-May87 
03-Jun-87 
08 Jut-87 

04-AUg-87 

21 -0ct-87 
09-NOV-87 

03-Sep-87 

22-Dec-87 
27-Jan-88 
29-Feb-88 
21 -Mar48 
18-Apr-88 
15-Jun-88 
15Jul-88 

18-At1988 
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APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

DeDth from 
Well No. ~ i.0.c. DATE 

2986 10.2 15-sep-88 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2986 DRY 
2980 
2986 
2986 DRY 
2986 DRY 
2988 DRY 
2986 
2986 DRY 
2986 DRY 
2988 DRY 
2986 DRY 
2986 DRY 
2980 DRY 

-1 
-1 
-1 
-1 
-1 
-1 

10.2 
10.1 

10 
-1 
-1 
-1 
-1 
-1 

7.65 
8.82 

8.90 
9.05 

10.6 

22-Oct-88 
15-NOV-88 
1 5-D~c-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 
30 J u n-89 
28-JuI-89 

30-Aug-89 
1 1-Sep-89 
30-Oct-89 
17 Jan-90 
24-Apr-90 
16-May-90 

10-Jul-90 
02-Aug-90 
10-AUg-90 

01 -0ct-90 
19-Oct-90 

02-NOV-90 
04Jan-91 
043an-91 
07 Jun-9 1 
10 Jun-91 

05-sep-90 

03-Jul-9 1 
02-Aug-9 1 
04-sep-91 
01 a t - 9 1  
01 act-91 
04-Nov-91 
03-Dm-91 
07 Jan-92 

02-Mar-92 
06-Feb-92 

Depth from 
Well No. T.O.C. DATE 

2986 
3086 
3086 
3086 
3086 

I 3086 
' 3086 

3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 

~ 3086 
3086 
3066 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 

, I  

7.43 
12.33 
1 1.94 
8.67 
9.67 
8.87 
8.66 
8.14 
5.07 
6.21 
9.33 

5.9 
4.58 
4.79 
5.62 

5.7 
6.5 
6.1 
6.1 
6.4 
6.5 
6.5 
6.4 
5.9 
5.1 

5 
4.9 
5.3 
5.8 
5.9 
5.7 
5.6 
5.8 
5.4 
6.2 
5.5 
4.1 
4.4 

02-Apr-92 
12-Sep-86 
13-Sep-86 

16-Sep-86 
15-Sep-86 

17-Sep-86 
18-Sep-86 
19-Sep-86 

01 -Jan47 
25-Feb-87 
23-Mar-87 
08-May-87 
03-Jun-87 

13-Oct-86 
26-Nov-86 

08-JuI-87 
04-AUg-87 
03-Sep-87 

21 -0ct-87 
09-NOV-87 
17-Nov-87 

01 -Feb-88 
29- Feb-88 

23-Sep-87 

22-Dec-87 

21 -Mar48 
18-Apr-88 
15-Jun-88 
15-JuI-88 

1 8-Aug-88 
15-sep-88 
22-Oct-88 
15-NOV-88 
15-D~c-88 
15 Jan-89 

31 -Mar49 
27-Apr-89 

24-Feb-89 

Depth from 
Well No. T.O.C. DATE 

26-May-89 3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
3086 
31 86 
31 86 
3180 

- 3180 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 

4.4 
4.5 

5.35 
5.45 
5.29 
5.47 
5.6 

5.53 
4.58 
5.01 
5.65 
5.42 
6.17 
5.61 
5.35 
3.95 
4.93 
5.85 
4.85 
6.73 
6.07 
5.78 
3.93 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

30-Juri-89 
28-JuI-89 

30-Aug-89 

08-NoV-89 

07- Feb-90 

12-Sep-89 

17-Jan-90 

25-Apr-90 
31 -May-90 

10-Jul-90 
14-Aug-90 
02-0ct-90 
04-Jan-91 
29-Apr-91 

29-May-91 
05-JuI-91 

06-Aug-91 
01 -0ct-91 
10-Oct-91 
07-Jan-92 
28-Jan-92 
02-Apr-92 
12-Sep-86 
13-Oct-86 
09-Now80 
26-NOV-86 
01 -Jan47 
25-Feb-87 
23-Mar-87 
08-May87 
03-Jun-87 
08 Jut-87 

04-Aug-87 
03-Sep-87 
24-Sep-87 
21 a t - 8 7  
09-Nov-87 

Page 9 d 2 1  



APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE 

31 86 
3186 
31 86 
31 86 
31 86 
31 86 
31 86 
3186 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
3186 
31 86 
31 86 
31 86 
31 86 
31 86 
31 86 
3186 
31 86 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
3186 DRY 
31 86 
3186 DRY 
3186 DRY 
3186 DRY 
3286 

-1 
-1 
-1 
-1 
-1 

16.9 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

19.4 
-1 
-1 
-1 
-1 
-1 
-1 

19.7 

54 

22-D~c-87 

29-Feb-88 
01 -Feb-88 

21 -Mar48 
18-Apr-88 
15-Jun-88 
15-JuI-88 

18-Aug-88 
15-Sep-88 
22-Oct-88 

15-Dec-88 
15 Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May89 
30 Jun-89 

15-NOV-88 

28-Jul-89 
30-Aug-89 

14-NoV-89 
12-Sep-89 

17 Jan-90 
25-Apr-90 

07 -M ay-90 
10-Jut-90 
25-JuI-90 

0203-90 
2509-90 
04 Jan-91 
04 Jan-91 
11 Jun-91 
03-Jul-91 

01 act-91 
01 act-91 
08 Jan-92 
02-Apr-92 
22-sep-86 

Well No. T.O.C. DATE 
3286 66.34 13-Oct-86 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 

, 3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 

, 3286 
3286 
3286 
3286 
3286 
3286 

103.5 
101.52 
89.67 

89.2 
112.6 

1 19.77 
11 5.89 
72.32 
54.92 
53.77 
53.33 

110 
64.33 
55.74 

82.1 
57 

54.4 
58.3 
54.4 
54.4 
54.1 
54.8 

54 
54.7 
57.2 
55.7 
54.3 
53.8 
61.7 
55.8 
54.1 
74.5 
54.5 
53.7 
53.5 
54.7 
53.8 

17-OCt-86 
21 -0ct-86 
28-0Ct-86 
04-Nov-86 
05-NoV-86 
06-Nov-86 
07-Nov-86 
26-NOV-86 
01 -Jan47 
25-Feb-87 
23-Mar-87 
24-Mar-87 
08-May-87 
03 Jun-87 
08-JuI-87 

04-Aug-87 

21 -0ct-87 
09-Nov-87 
17-NoV-87 

03-Sep-87 

22-Dec-87 
01-Feb-88 

21-Mar-88 
18-Apr-88 
15-Jun-88 

29-Feb-88 

1 5-JuI-88 
18-Aug-88 
15-Sep-88 
22-Oct-88 
15-NOV-88 
15-Dec-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 

Depth from 
Well No. T.O.C. DATE 

3286 59.5 30-Jun-89 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3286 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 

54.25 
53.6 
53.5 

54.65 
54.14 
53.16 
55.51 
65.51 
53.93 
58.42 
55.1 
54.3 

53.03 
57.55 
59.06 
54.71 
55.43 

54.9 
54.12 
53.43 
59.09 
53.12 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

28-Jul-89 
30-Aug-89 
12-sep-89 
14-NoV-89 
17-Jan-90 
12-Mar-90 
25-Apr-90 
1 OJUl-90 

31 -AUg-90 
02-Oct-90 
23-Oct-90 
04-Jan-91 
25-Apr-91 

30-May-91 
03 Jul-91 

06-Aug-91 
01 -0ct-91 
14-Oct-91 
08-Jan-92 
03-Mar-92 
02-Apr-92 
21-Jun-92 
12-Sep86 
13-Oct-86 
26-NOV-86 
01-Jan-87 
25-Feb-87 
24-Mar-87 
08-May-87 
03-Jun-87 
08 JuI-87 

04-Aug-87 
03-sep-87 
24-Sep-87 
21 -0ct-87 
09-NoV-87 
01 -Ds-87 

P a p  10 d 21 



APPENDIX C% 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE 

3386 21-Dec-87 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3386 
3388 DRY 
3386 DRY 
3386 DRY 
3386 DRY 
3386 DRY 
3386 
3386 
3386 DRY 
3386 
3386 DRY 
3386 DRY 
3386 
3887 

-1 
-1 
-1 
-1 
-1 
-1 

8.5 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

6.64 
7.08 
8.29 

6.1 5 
8.1 

9.2 

5.97 
9.95 

1 1 -Jan48 
29-Feb-88 
21 -Mar-88 
18-Apr-88 
15 Jun-88 
15-Jut-88 

18-Aug-88 
15-Sep-88 
22-Oct-88 
15-NOV-88 
15-Dec-88 
15Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 
25-May-89 
30 Jun-89 
28-JuI-89 

30-AUg-89 
12-Sep-89 
16-NOV-89 
17 Jan-90 
24-Apr-90 
17-May-90 

11 -JUt-90 
03-Aug-90 
01 -0ct-90 
07-Nov-90 
04Jan-91 
04Jan-91 
11 Jun-91 
03-JUl-91 

05-Aug-91 
01 act-91 
01 -0cl-91 
05-Mar-92 
02-Apr-92 
16-NoV-89 

Well No. T.O.C. DATE 
3787 6.9 12-Nov-87 
3787 
3787 
3787 
3787 

I , . j J  ,3787 
3787 
3787 

~ ,,;; ! 3787 
I ;:I, i/. 3787 

! I . , .  .: I I '  . 3787 
. , , ,  . 3787 

I v:; 3787 
i:,i ' .  3787 
, , ,  . 3787 

.. 3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 

_.... 

3987BR 

6.6 
6.8 
6.3 

7 
6.6 

7 
6.7 
9.3 
6.5 
6.7 

7 
7.5 
8.4 
8.6 
8.8 
7.8 
7.8 
6.9 
6.2 
6.5 

7.09 
7.1 

6.33 
8 

8.98 
8.21 
5.96 
6.08 
6.87 

7.4 
7.42 
7.72 
8.1 3 

8.5 
8.67 

9.3 
6.53 
85.7 

22-Dec-87 
27-Jan-88 
29-Feb-88 
21-Mar-88 
18-Apr-88 

17-May-88 
15-Jun-88 
15-Jun-88 
15-Jut-88 

18-Aug-88 

22-Oct-88 
15-Nov-88 

15-Sep-88 

15-Dec-88 
15-Jan-89 
24-Feb-89 
31-Mar-89 
27-Apr-89 

26-May-89 
30-Jun-89 
28-Jut-89 

30-Aug-89 

20-Nov-89 
11 -Sep-89 

17 Jan-90 
OS-Mar-90 
24-Apr-90 

02-May-90 
10-Jul-90 

10-Aug-90 
21 -Aug-90 
05-Sep90 
01 -0ct-90 
16-Oct-90 
02-NOV-90 
04Jan-91 
03 Jun-91 

26-May-89 

Depth from 
Well No. T.O.C. DATE 

3787 6.53 04-Jun-91 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 
3787 

3787 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
4386 

3787 

6.92 
7.2 

7.49 
8.59 
7.9 

8.74 
8.94 
9.44 
7.5 

8.01 
8.35 
8.43 
8.96 
9.1 5 
5.92 
8.3 
8.2 
-1 
-1 
-1 
-1 
-1 

9.7 
9.7 
9.4 
9.8 

10.4 
10.6 
10.6 
10.6 
10.6 
10.6 
9.3 
8.9 

9.46 
9.55 
9.65 
17.5 

19-Jun-91 
03-Jul-91 
30-Jul-91 

02-Aug-91 
04-Sep-91 
01-Oct-91 
09-Oct-91 
01 -Nov-91 
03-Dec-91 
07-Jan-92 
22-Jan-92 
06- Feb-92 
26- Feb-92 
02-Mar-92 
02-Apr-92 

21 -Dec-87 
27-Jan-88 
29-Feb-88 
21 -Mar-88 
18-Apr-88 

17-May-88 
1 5-JuI-88 

18-Aug-88 
15-Sep-88 
22-0~1-88 
15-NOV-88 
15-Dec-88 
15-Jan-89 
24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 
30-Jun-89 

12-NOV-87 

28 Jul-89 
30-Aug-89 
1 1 -Sep-89 
27-Mar-89 



APPENDIX C-8 

Depth from 
Well No. T.O.C. DATE 

3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 
3887 

3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 

10.8 
10.95 
8.72 
9.22 
9.67 
9.93 

10.34 
10.55 

10.8 
1 1.02 
9.1 8 
9.54 

10.02 
1 1.41 
11.78 
10.17 

10.4 
10.4 
8.47 
23.9 
23.6 
40.2 
46.6 

108.6 
86 

86.5 
101.6 
99.1 
86.8 

102.5 
95 

83.9 
109.8 
89.9 
83.2 

82 
91.6 

17 Jan-90 
23-Feb-90 
24-Apr-90 

23- M ay-90 
10-Jul-90 

23-Aug-90 
04-0Ct-90 
08-Nov-90 
04Jan-91 
24-Apr-91 
04Jun-91 
03-JuI-91 
30-Jul-91 
01 -0ct-91 
10-Oct-91 
07-Jan-92 
21 Jan-92 
21 Jan-92 
03-Apr-92 

22-Dec-87 
01 -Feb-88 
29-Feb-88 
21 -Mar48 
18-Apr-88 
16-May88 
15 Jun-88 

12-Nov-87 

1 5-Jul-88 
18-Aug-88 
15-Sep-88 
22-Oct-88 
15-Nov-88 
15-Dec-88 
15Jan-89 
24-Feb-89 
31 -Mar-89 
27-Apr-89 

Water Level Measurements of Wells In and Near OU8 

Depth from 
Well No. T.O.C. DATE 

3987BR 94.3 30-Jun-89 
3987BR 
3987BR 
3987BR 
3987BR 
3987BR 
39870R 

4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 
4386 

85.55 
78.9 

110.45 
82.37 
92.6 
91.6 

-1 
-1 

16.76 
18.33 
16.75 
15.42 
13.1 

14.87 
14.2 
16.1 
16.8 
16.5 

18 
18.3 

16.75 
-1 
-1 

17.1 
16.9 
16.2 

17 
17 

18.1 
18.2 
18.2 

-1 
-1 
-1 
-1 

18.4 

28-JuI-89 
30-AUg-89 

20-NOV-89 
12-Sep-89 

17-Jan-90 
30-Jan-90 
10-Oct-86 
13-Oct-86 

26-Nov-86 
01 -Jan-87 
01-Feb-87 
1 1 -Mar-87 
08-May-87 
02-Jun-87 
07 -Jul-87 
27-JuI-87 

04-Aug-87 
01 -Sep-87 
29-Sep-87 

01 -Dee87 
21 -Dec-87 
11 Jan-88 
29-Feb-88 
21 -Mar-88 
18-Apr-88 

16-May-88 
15-Jun-88 

03-Nov-87 

15-JUl-88 
18-Aug-88 

22-Oct-88 
15-Nov-88 

15-Sep-88 

15-Dec-88 
15-Jan-89 
14-Feb-89 

Depth from 
Well No. T.O.C. DATE 

4386 17.5 27-Apr-89 
4386 17.8 
4386 16 
4386 18.1 1 
4386 17.47 
4386 17.83 
4386 -1 
4386 -1 
4386 13.45 
4386 16.02 
4386 17.92 
4386 
4386 DRY 
4386 
4386 
4386 
4386 DRY 
4386 
4386 DRY 
4386 DRY 
4386 DRY 

7.38 

8.23 
8.19 
8.41 

8.36 

4386 16.21 
4380 13.85 
4386 15.99 
4386 17.25 
4386 
4386 
4386 
4386 DRY 
4386 DRY 
4386 
4386 
4386 
4386 DRY 
4386 DRY 
4386 
4486 

5.98 
7.35 
8.73 

5.75 
7.51 

12.9 
5.8 

28-May-89 
30-Jun-89 
21 -Jul-89 

30-Aug-89 
12-Sep-89 
06-Dec-89 
15-Jan-90 
12-Apr-90 
05-Jun-90 
10-Jul-90 

09-Aug-90 
13-Aug-90 
10-Sep-90 
01 -0ct-90 
1 1 -0ct-90 

06-NoV-90 
07-Dec-90 
02-Jan-91 
02-Jan-91 
02-Apr-9 1 

07-May91 
I 1  -Jun-gl 
02-JuI-91 

06-Aug-91 
19-Aug-91 

04-Oct-91 
04-Oct-9 1 
08-Nov-91 

04-Sep-91 

03-Dec-91 
03-Jan-92 
03-Feb-92 
03-Mar-92 
05-Mar-92 
08-Apr-92 
10-Nov-86 
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APPENDIX 9 
Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE 

4486 6.62 13-Nov-86 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 

8.5 
9.08 
6.89 
6.15 
8.7 
9.6 
9.1 

10.7 
11.6 
11.6 

12 
12 

6.7 
6.5 
6.2 
6.9 
7.3 
7.7 

8 
7.2 

11.8 
9.1 

14.5 
8.4 
6.8 
6.8 
6.8 
6.2 
6.4 
7.8 

7.87 
5.85 

13.87 
12.97 

5.6 
5.98 
7.72 

01 Jan-87 
08-May-87 
02-Jun-87 
08-JuI-87 

04-AUg-87 ' 

21 -AUg-87 
01 -Sep-87 
29-Sep-87 
02-NOV-87 
1 1 -NOV-87 
21 -Dec-87 
11 Jan-88 
29-Feb-88 
21 -Mar48 
18-Apr-88 

16-May-88 
15 Jun-88 
15-Jut-88 

18-Aug-88 
15-Sep-88 
22-Oct-88 
15-NoV-88 
15-Dec-88 
15 Jan-89 
17-Feb-89 
27-Mar-89 
27-Apr-89 
19-May-89 
29 Jun-89 
1 4-JuI-89 

25-Aug-89 
13-sep-89 
06-DS-89 
16 Jan-90 
23-Mar-90 
12-Apr-90 
14-Jun-90 

Well No. T.O.C. DATE 
4486 6.68 10-Jut-90 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
4486 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 

6.91 
7.1 5 
7.64 
7.32 
7.33 
8.1 

8.22 
14.43 
7.61 
7.27 
5.69 
5.87 
6.67 
7.65 

6.1 
6.38 
7.87 
8.87 
8.51 
7.68 
6.44 
8.61 
8.23 
8.24 
6.8 

6.25 
6.7 
7.8 
6.7 
6.2 
6.4 
6.4 
6.5 
7.8 
7.7 
8.1 
8.2 

15-Aug-90 
27-Aug-90 

04-Oct-90 
05-NoV-90 
07-DeC-90 

14-Sep-90 

11 -Dec-gO 
03-Jan-91 
18-Mar-91 
02-Apr-91 

06-May-91 
07-Jun-91 
20-Jun-91 
05-JuI-91 

08-Aug-91 
14-Aug-91 

04-Oct-9 1 
04-Nov-91 
08-Nov-91 

03-Sep-91 

07-Dec-9 1 
09-Jan-92 
03-Feb-92 
05-Feb-92 
05-Mar-92 
06-Apr-92 
29- Feb-88 
21 -Mar48 
18-Apr-88 

17-May-88 
15-Jun-88 
1 5-JuI-88 

18-Aug-88 

22-Oct-88 
15-NOV-88 

15-Sep-88 

15-Dec-88 

Depth from 
Well No. T.O.C. DATE 

5687 8.4 15-Jan-89 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 
5687 

7.8 
7.6 

7 
6.5 
6.4 

6.88 
6.41 
7.53 
8.2 

9.21 
9.1 

6.82 
6.72 
7.84 
7.49 
9.32 
8.1 1 
7.8 

8.01 
9.68 
8.98 
9.7 

7:52 
9.32 
7.46 
7.45 
9.39 
7.44 
7.94 
7.97 
9.23 
8.18 
8.24 
8.31 
9.23 
9.08 
7.08 

24-Feb-89 
31 -Mar49 
27-Apr-89 

26-May-89 
30-Jun-89 
28 Jul-89 

30-Aug-89 

20-Nov-89 
1 1 -Sep-89 

17-Jan-90 
15-Feb-90 
25-Apr-90 
10-May-90 

11 Jul-90 
31 Jul-90 

10-AUg-90 

02-Oct-90 
22-Oct-90 
02-Nov-90 

05-Sep-90 

04-Jan-91 
08-Jan-91 

29-May-91 
07-Jun-91 
03 Jul-91 
23 Jul-91 

02-Aug-91 
04-Sep-91 
01-Oct-91 
03-OCt-91 
04-NOV-91 
03-OW-91 
07-Jan-92 
09-Jan-92 
06-Feb-92 
02-Mar-92 
02-Apr-92 
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APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No, T.O.C. DATE 

06-Apr-92 5687 
61 86 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
61 86 
6186 
61 86 
61 86 
61 86 
6186 
61 86 
61 86 
61 88 
81 88 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
6186 
61 86 

6.93 
10.5 

10.93 
10.13 
8.33 
9.04 

-1 
10.85 

9.8 
10.2 
9.3 
9.9 
9.1 
8.8 
9.1 
9.3 

10.82 
9.9 
9.9 
9.4 
10 

10.1 
8.5 

10.2 
10 

10.6 
10 

10.4 
10.4 
6.9 
9.9 

10.9 
8.5 
10 

10.18 
9.43 
9.05 
10.3 

12-Dec-86 
15-Dec-86 
01 Jan-87 
10-Mar-87 
08-May-87 
03 Jun-87 
24 Jun-87 
08-Jul-87 

06-Aug-87 
25-Aug-87 

28-Oct-87 
02-NOV-87 

01 -Sep-87 

21 -0ec-87 
1 1 Jan-88 
04-Feb-88 

21 -Mar-88 
18-Apr-88 

16-May-88 
15 Jun-88 

29-Feb-88 

15-JuI-88 
18-Aug-88 

22.0~148 
15-NoV-88 

15-Sep-88 

15-Oec-88 
15 Jan-89 
17-Feb-89 
27-Mar-89 
27-Apr-89 
19-May89 
29 Jun-89 
21-Jul-89 

25-Aug-89 
14-Sep-89 
06-Dec-89 

Well No. T.O.C. DATE 
6186 10.35 18-Jan-90 
61 86 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
6186 
6186 
61 86 
61 86 
6186 
61 88 
0188 

, .  

P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
p i  i 4789 

I 1 . 4 ;  : .  
,' 'I ,I ; j 
, "  4 : :  

I 3 ,  . I : ,  
, 6 -  

+ d .  

.I ' 
I /' 

;, '! 

!I 1 
, 

7.75 
9.1 4 
9.82 
9.78 
9.82 
9.89 
9.86 
9.84 

10.28 
10.37 
10.86 
9.98 
9.92 
9.53 
9.33 
10.2 
9.9 

10.3 
9.49 
9.32 

10.29 
9.75 
9.75 

10.27 
1 0040 
8.88 

10.66 
8.13 

9 
9.6 

9.59 
9.87 
9.52 
10.3 

11.51 
10.23 
8.61 

23-Mar-90 
26-Apr-90 
18-May-90 

1 1 -JUl-90 
03-Aug-90 
15-Aug-90 

03-OCt-90 
02-NOV-90 

07-Sep-90 

13-Dec-90 
04-Jan-91 
12-Jun-91 
03-JuI-91 

05-Aug-91 
07-Aug-91 

02-Oct-91 
17-Oct-91 
04-Nov-9 1 

05-Sep-91 

03-Dec-91 
07-Jan-92 
21 -Jam92 
21 Jan-92 

02-Mnr-02 
08-Apr-92 
1 5 Jan-90 
25-Apr-90 

10-Sep-90 

04-Dec-90 
03 Jan-91 
02-Apr-9 1 

01 -May-91 

06- Feb-92 

12-Jul-90 
09-Aug-90 

03-0ct-90 
05-Nov-90 

Depth from 
Well No. T.O.C. DATE 

P114789 7.87 07-Jun-91 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114880 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P115489 
P115489 
P115489 
P115489 
P 1 1 5489 

9.48 
7.64 
9.63 
9.67 
9.13 
7.86 
9.44 
9.3 

.10.01 
7.35 

10.04 
7.33 
5.78 
5.6 

5.62 
5.71 
6.35 
6.98 
7.53 
7.35 
6.83 
5.84 
5.44 
5.18 
622  
5.57 
6.13 
6.56 
6.93 
7.17 
7.04 
6.62 

11.97 
9.47 
9.7 

10.23 
10.87 

02-Jul-91 
08-Aug-91 

04-Oct-91 
04-NoV-9 1 

04-Sep-91 

02-Dec-91 
02-Jan-92 
03-Feb-92 
02-Mar-92 
01 -Apr-92 
19-Jan-90 
25-Apr-90 
11 Jul-90 

09-Aug-90 

03-Oct-90 
05-NOV-90 

10-Sep-90 

04-Dec-90 
03-Jan-91 
02-Apr-91 

01 -May-gl 
11-Jun-91 
02 J u 1-9 1 

08-Aug-91 
0 4 & ~ 9 1  
04-Oct-91 
04-NOV-91 
02-DW-91 
02-Jan-92 
03-Feb-92 
02-Mar-92 
01 -Apr-92 
15-Jan-90 
12 Jul-90 

09-Aug-90 

04-013-90 
1 1 -Sep90 



APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

DeDth from 
Well No. T.O.C. DATE 

5687 6.93 06-Apr-92 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
61 86 
61 86 
6186 
61 86 
6186 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
6186 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 

10.5 
10.93 
10.13 
8.33 
9.04 

-1 
10.85 

9.8 
10.2 
9.3 
9.9 
9.1 
8.8 
9.1 
9.3 

10.82 
9.9 
9.9 
9.4 
10 

10.1 
8.5 

10.2 
10 

10.5 
10 

10.4 
10.4 
6.9 
9.9 

10.9 
8.5 
10 

10.18 
9.43 
9.05 
10.3 

12-Dec-86 
15-Dec-86 
01 -Jan47 
10-Mar-87 
08-May-87 
03-Jun-87 
24-Jun-87 
08-JuI-87 

06-Aug-87 
25-Aug-87 

28-0~1-87 
02-NoV-87 

01 -Sep-87 

21 -Dec-87 
11 -Jaw88 
04-Feb-88 
29-Feb-88 
21 -Mar48 
18-Apr-88 

16-May-88 
15Jun-88 
1 5-JuI-88 

18-AUg-88 

22-0~1-86 
15-NOV-88 

15-Sep-88 

15-Dec-88 
15 Jan-89 
17-Feb-89 
27-Mar-89 
27-Apr-89 
19-May-89 
29 Jun-89 
21 -JUl-89 

25-Aug-89 
1dSep-89 
06-Dec-89 

Depth from 
Well No. T.O.C. DATE 

18-Jan-90 

p i  i 4789 
P114789 
p i  i 4789 
pi14789 
el 14789 
b ll 1 4789 
e l  1,4789 
el, 14789 
P114789 
p i  1'4789 
P11'4789 
I !  

, I  

.. 1 

, I  .. , !  

. -  ' 
. .  

. .  
. .  

.: :: 
. ,  . 

,: . 

61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
6186 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 
61 86 

10.35 
7.75 
9.14 
9.82 
9.78 
9.82 
9.89 
9.86 
9.84 

10.28 
10.37 
10.86 
9.98 
9.92 
9.53 
9.33 
10.2 
9.9 

10.3 
9.49 
9.32 

10.29 
9.75 
9.75 

10.27 
10.48 
8.88 

10.66 
8.13 

9 
9.6 

9.59 
9.87 
9.52 
10.3 

11.51 
10.23 
8.61 

23-Mar-90 
26-Apr-90 

18-May-90 
1 1 -Jul-90 

03-Aug-90 
15-Aug-90 

03-Oct-90 
02-NOV-90 

07-Sep-90 

13-Dec-90 
04-Jan-91 
12-Jun-91 
03-Jul-91 

05-Aug-91 
07-Aug-9 1 

02-Oct-9 1 
17-Oct-91 
04-NOV-91 

05-Sep-91 

03-Dec-91 
07-Jan-92 
21 -Jan-92 
21 -Jan-92 
06- Feb-92 
02-Mar-92 
06-Apr-92 
15-Jan-90 
25-Apr-90 
12-Jul-90 

09-Aug-90 

03-OCt-90 
05-Nov-90 

10-Sep-90 

04-Dec-90 
03-Jan-91 
02-Apr-91 

01 -May-91 

Depth from 
Well No. T.O.C. DATE 

P114789 7.87 07-Jun-91 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114789 
P114889 
P114889 
P114889 
P114889 
P114889 
P I  14889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P114889 
P115489 
P115489 
P115489 
P115489 
P115489 

9.48 
7.64 
9.63 
9.67 
9.13 
7.86 
9.44 
9.3 

10.01 
7.35 

10.04 
7.33 
5.78 
5.6 

5.62 
5.71 
6.35 
6.98 
7.53 
7.35 
6.83 
5.84 
5.44 
5.18 
5.22 
5.57 
6.13 
6.56 
6.93 
7.17 
7.04 
6.62 

11.97 
9.47 
9.7 

10.23 
10.87 

02-Jul-91 
08-AUg-91 
04-Sep-91 
04-Oct-91 
04-Nov-91 
02-Dec-91 
02-Jan-92 
03- Feb-92 
02-Mar-92 
01 -Apr-92 
19-Jan-90 
25-Apr-90 
11 -JUl-90 

09-Aug-90 

03-Oct-90 
05-NOV-90 

10-Sep-90 

04-Dec-90 
03-Jan-91 
02-Apr-9 1 

01 -May-91 
11-Jun-91 
02-JuI-91 

08-AUg-91 

04-Oct-91 
04-NOV-9 1 

04-Sep-91 

02-Dec-91 
02-Jan-92 
03- Feb-92 
02-Mar-92 
01 -Apr-92 
15-Jan-90 
12-Jut-90 

09-AUg-90 

04-Oct-90 
1 1 -Sep-90 
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APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from DeDth from 
Well No. T.O.C. DATE 

P115489 11.22 05-Nov-90 
Well No. T.O.C. DATE 

P115689 8.7 15-Sep-89 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115489 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 
P115589 

11.54 
13.46 
12.51 
10.46 

8.9 
10.74 
9.57 

10.21 
1 1.56 
11.58 
10.07 
11.11 
10.97 
1 1.87 
8.47 
7.73 
8.34 
5.63 
6.39 
6.86 
7.4 
7.3 

7.94 
10 

9.01 
5.76 
4.55 
6.82 
4.82 
7.33 
7.84 

6.7 
4.77 
7.1 1 
7.25 

8.6 
4.35 

05-Dec-90 P115689 12.55 
03 Jan-91 P115689 9.37 
02-Apr-91 P115689 10.26 

02-May91 P115689 
11 Jun-91 P 1,15689 
08-Jul-91 P115689 

08-AUg-91 P115689 
04-Sep-91 P115689 
04-Oct-9 1 P1 I5689 
0 5- Nov-9 1 P115689 
02-Dec-91 
03 Jan-92 
03-Feb-92 
02-Mar-92 
01 -Apr-92 
09 Jan-90 
15-Jan-90 
12-Jut-90 

09-Aug-90 

04-Oct-90 . 
05-Nov-90 

1 1 -Sep-90 

05-Dec-90 
03 Jan-91 
02-Apr-91 

02-May9 1 
11 Jun-91 
05- JU 1-9 1 

08-Aug-91 

04-0ct-91 
04-Nov-91 

04-Sep-91 

02-Dec-91 
03Jan-92 
03-Feb-92 
02-Mar-92 
01 -Apr-92 

P115689 
P115689 
P115689 
P1:.15689 
P115689 
Pl:l5689 
P1.16689 
P1.,15689 
P l?  5689 
P115689 
P115689 
P207389 
P203389 
P207389 
P207389 
P207389 
P207389 
P20.7389 
P201389 
.P207389 
P201389 
P207389 
P20X389 
P207389 
P207389 
P207389 
P207389 

. . , I ,  . 
, I .  

. .  
, ",... ' 

)., ., ' /I. , /  

. . . ' I  

, . . ,  

. .  ' 1 : "  

: I ( ' ,  ; . :  
..I : I' I 

:: > s . ,  

+ .  

. . I  

0.79 
1.56 
1.53 
12.2 
4.21 
3.29 
9.81 
7.61 

10.35 
8.85 

11.49 
12.82 
12.35 
9.42 

11.57 
11.18 
12.36 
7.53 
6.66 
7.14 
7.83 
5.94 
0.65 
6.83 
6.97 
7.54 
8.49 
8.85 
8.15 
6.65 
7.36 
7.1 6 
6.81 
6.81 

15-Jan-90 
12-Jut-90 

10-AUg-90 

04-Oct-90 
05-NOV-90 

10-Sep-90 

04-Dec-90 
03-Jan-91 
02-Apr-91 

02-May-91 
11 -Jun-gl 
05-Jut-91 

08-AUg-9 1 

04-OCt-9 1 
04-Nov-9 1 

04-Sep-91 

04-Dec-91 
09-Jan-92 
03- Feb-92 
02-Mar-92 
01 -Apr-92 
1 1 -Sep-89 
21 -Sep-89 
17-Jan-90 
14-Mar-90 
26-Apr-90 
05 Jun-90 
11 -Jul-90 

21 -AUg-90 
17-Dec-90 
04-Jan-9 1 
25-Mar-91 
30-May-91 

03-Jul-91 
06-Aug-91 
02-Oct-91 
23-0ct-9 1 

Depth from 
Well No. T.O.C. DATE 

P207389 6.99 08-Jan-92 
P207389 
P207389 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207489 
P207589 
P207589 
P207589 
P207589 
P207589 
P207589 
P207589 
P207589 

6.68 
6.48 
7.28 
7.13 
7.63 

6 
6.66 
6.94 
7.29 
7.6 

7.63 
7.99 
7.85 
8.28 
8.86 
8.07 
6.68 
6.68 
7.58 
7.56 
7.15 
7.02 
8.73 
7.17 
6.73 
7.17 
6.72 
6.76 
6.3 

24.67 
24.87 
25.74 
23.42 
25.96 
25.83 
25.76 
25.66 

03-Mar-92 
03-Apr-92 
1 1 -Sep-89 
20-Sep-89 
17-Jan-90 
14-Mar-90 
26-Apr-90 
01 -Jun-90 
1 I-Jul-90 

10-Aug-90 
14-Aug-90 

02-NOV-90 
05-Sep-90 

17-Dec-90 
04-Jan-91 
30-Apr-91 

30-May-91 
30-May-91 

04-Sep-91 

03-Jul-91 
06-Aug-91 

02-Oct-9 1 
23-Oct-9 1 
04-NoV-9 1 
03-Dec-91 
08-Jan-92 
06- Feb-92 
03-Mar-92 
03-Apr-92 
1 1 -Sep89 
21 -Sep89 
17-Jan-90 
05-Mar-90 
24-Apr-90 

03-May-90 
1 0-J u 1-90 
19 JUl-90 
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~6-uer-80 
16-PO60 
16-130- LO 
16-6nV-80 

L6-Ae W -06 
16-JEW-SZ 

06-130-9 L 
06-130-20 

LB-inr-co 

L ~-W-PO 

06-inr- LE 
06-inr-o L 
06-Ae W -80 
06-Jdtl-SZ 
06-Je W-60 

68-d9S-81 
68-d9S-Z L 
26-Jdtl-90 
26-JdV-ZO 
Z6-J8W-S0 

16-130-80 
16-130- LO 

o 6 - u ~ ~  L 

z ~ - u e r - ~ o  

L 6-inr-PZ 
L 6 - i n r ~ o  
L G - U ~ ~ - S O  
1 6 - W H Z  
16-uef-PO 
06-39a-ZL 
06-130- LO 
06-6nV-8Z 

06-AeW-ZO 
06-AeW- LO 
06-99J- LO 

06-inr-o L 

o w e r - ~  L 

26'9 L 
L'LL 
ZO'L L 
LZ'9 L 
PS'S L 
PL 'P 1 
L€'L L 
SO'L L 
SL '9 1 
€9'9 L 
1'91 
P6.9 L 
LO'S L 
PE'P L 
St'9 1 
19'9 L 
P9't L 
16'9 L 
LL'OZ 
6O'lZ 
8 1'9 L 
LS'L L 
PL'8L 
S'8 1 
98'6 1 
SE'LZ 
88'8 1 
S.9.L L 
8L'LZ 
S6'9 L 
6t'OZ 
6S'S L 
6L'8L 
SP'8 L 
S t ' 8  L 
99'9 L 
80'L L 

68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
6868OZd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
68680Zd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 
686LOZd 

68-dQS-P L t6'9 1 686LOZd 
3iva '3'0'1 'ON IPM 

WOJl @ea 

68-deS- L L 
26-Jdtl-L 0 
26-JdV-ZO 
Z6-UV- LZ 
Z 6 4 W  LZ 

16-130-80 
16-130- LO 

16-lnf-EO 

L6-JWI-92 

06-130-0 L 
06-130- LO 

Z G - U ~ ~ L O  

L d-inr-tz 

16-unro L 

~6-uer-vo 

06-inr-6 L 
06-inr-o L 
06-AeW-ZO 
06-AeW- LO 
06-48 j- LO 

68-des-S L 
68-deS- L L 
Z6-Jdtl-ZO 
Z6-uV- LZ 
Z 6 4 W  1Z 

16-PO-60 
16-130- LO 
L6-6nV-SO 

06-uer-~ L 

z ~ - u e r - ~ o  

L 6-1nr-co 
t ~ - u n r - ~ o  

L 6-uer-to 
06-3ea- L L 

06-6nv- LZ 

l6-JdV-PZ 

06-130- LO 

06-lnf-0 L 

z L'L L 
tL'P 
S Z Y  
sz-9 
sz9  
6 1'9 
LS'L 
&vi 
60'9 
L8'9 
ZE'S 
99'8 
ZE'L 
88'9 
6L'Q 
96.9 
PL'S 
SL'P 
S L Y  
ZZ'L 
L L'L 
S6'P 
z L'S 
9E'6Z 
6Z 
6Z 
S 1.62 
9V62 
89.62 
69'62 
L L'OE 
16'62 
PL'6Z 
t6'6Z 
8S'BZ 
LP'6Z 
P0'6Z 
BS'6Z 

I .  

I 

I d  

I 8  
i 

4 . It ,  

1 1 "  

I 

686LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOtd 
688LOZd 
688LOM 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOZd 
688LOad 
68LLOEd 
68LLOZd 
68LLOZd 
68LL OZd 
68LLOZd 
68LLOZd 
68LLOZd 
68LLOZd 
68LLOZd 
68LLOZd 
68LLOZd 
68L LOZd 
68LLOZd 
68LL OZd 
68L LOZd 

2'62 
PE'6Z 
€9'81 
99-82 
19'62 
SP'6Z 
98'9 
8 1'8 
92.8 
96'8 
69'8 
90'8 
Z8'L 
ZS'L 
69'8 
PL'8 
ZP'8 
8 1'8 
89'L 
P6'8 
28'9 
S€'8 
6t.8 
L L'L 
LS'L 
LL'L 
LL'SZ 
8E'SZ 
8S'SZ 
29'SZ 
8L'SZ 
EZ'9Z 
6S.91 
S8'SZ 
LS'SZ 
9-92 
LL'9Z 

68UOZd 
68LLOZd 
68UOZd 
68UOZd 
68UOZd 
68UOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
889LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
689LOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SLOZd 
68SfOZd 
68SLOZd 
68SLOZd 

06130- LO 6P'SZ 68SLOZd 
w a  '3'0'1 'ON IPM 



APPENDIX 9 -8 

Water Level Measurements of Wells In and Near OU8 
Depth from 

Well No. T.O.C. DATE 

I 

DeDth from 
Well No. i.0.C. DATE 

P208989 17.05 
P208989 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P 2 0 9 0 8 9 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209089 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 
P209189 

12.1 6 
25.03 
24.79 
24.95 
27.04 
26.62 
26.35 
25.57 
25.83 
25.25 
25.02 
22.55 
25.63 
27.76 
26.54 
25.82 
28.2 

25.23 
23 

28.03 
7.71 
10.5 

14.18 
10.1 6 
10.32 
10.9 

10.74 
10.81 

10.7 
14.35 
14.33 
10.26 
1 1.38 

11.1 
12.81 
13.24 
13.32 

29 Jan-92 
02-Apr-92 
12-Sep-89 
26-Sep-89 
17 Jan-90 
24-Apr-90 

08-May-90 
10-Jul-90 
31 -Jul-90 
01 -0ct-90 
15-0ct-90 
04-Jan-91 
25-Mar-91 
12 Jun-91 
03-Jut-91 

01-Aug-91 
07-Oct-9 1 
23-Oct-91 
07 Jan-92 
18-Mar-92 
03-Apr-92 
12-Sep-89 
27-Sep-89 
17Jan-90 
25-Apr-90 
01 Jun-90 
10-JUl-90 

31 -AUg-90 
02-Ocl-90 
08-Nov-90 
04 Jane91 
22-Mar-91 
05 Jun-91 
03-Jul-91 
24- JU 1-9 1 

01-Oct-91 
09-Oct-91 
07Jan-92 

P209189 
P209189 
P209289 
P209289 
P209289 
P209289 

P209289 
P209289 

P)09289 
PbP9289 
Pi09289 
P209289 
P209289 
l?209289 
P209289 
P209289 
Pa09289 

P209289 
Pa09289 
P209289 
P209289 
P269289 
P209289 
P209289 
P?09289 
P209289 
R209289 

p209289 
p209289 
P209389 

P209389 

P209289 

P?09289 

P209289 

!?209389 

P209389 
P209389 

, . ,  . . \ ,  

'I! :.: 
. I 1  

DRY 

DRY 

DRY 

DRY 
DRY 

DRY 

14.62 
10.18 
14.67 

-1 
-1 

4.66 
4.68 

4.65 
4.65 
4.38 
4.24 

4.66 
4.69 
4.71 
14.1 
5.43 
4.68 
4.69 

4.67 
4.64 
4.66 
4.46 
4.24 
4.69 
4.71 

4.67 

3.73 
17.62 
17.16 
19.56 
16.25 
17.98 

02-Mar-92 
02-Apr-92 
12-Sep-89 
25-Sep-89 
17-Jan-90 
25-Apr-90 

30-May-90 
1 1 -JUl-90 

13-Aug-90 
15-Aug-90 

02-Oct-90 
24-Oct-90 
02-NOV-90 

05-Sep-90 

04-Jan-91 
25-Mar-91 
29-May-91 
29-May-91 

03-JuI-91 
23-JuI-91 

02-Aug-91 
04-Sep-91 
01 -0ct-91 
03-Oct-9 1 
04-Nov-9 1 
03-Dec-91 
07-Jan-92 
13 Jan-92 
15-Jan-92 
06-Feb-92 
26- Feb-92 
02-Mar-92 
02-Apr-92 
12-Sep-89 
18-Sep-89 
17Jan-90 
16-Mar-90 
25-Apr-90 

Depth from 
Well No. T.O.C. DATE 

P209389 20.88 31 -May-90 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209389 
P209489 
P209489 
P209489 
P 2 0 9 4 8 9 
P209489 
P209489 
P209489 
P209489 
P209489 
P209489 
P 2 0 9 4 8 9 
P209489 
P209489 
P209489 
P209489 
P209489 
P209489 
P209489 
P209589 
P209589 
P209589 
P209589 

18.5 
17.54 
17.31 
18.64 

19.9 
19.55 
17.56 
19.23 
19.65 
19.4 

18.69 
19.15 
19.46 
18.91 
17.15 
28.53 
28.55 

-1 
27.87 
28.52 
28.68 
28.58 
28.65 
28.88 
29.35 
29.95 
28.58 
29.58 
29.01 
29.32 
29.41 
29.6 
26.5 

16.68 
16.59 
17.99 
17.62 

1 1 -Jul-90 
23-Aug-90 
02-Oct-90 
25-Oct-90 
04-Jan-91 
25-Mar-91 
30-May-9 1 

03-Jut-91 
23JUl-91 
01 -0ct-91 
07-Oct-91 
07-Jan-92 
22-Jan-92 
26-Feb-92 
02-Apr-92 
12-Sep-89 
20-Sep-89 
17-Jan-90 
25-Apr-90 

31 10 -May-gO Jut-90 

15-Aug-90 
02-Oct-90 
25-OCt-90 
04-Jan-91 
25-Mar-91 
03 J u 1-9 1 

01 -Aug-91 
01 -0ct-91 
15-Oct-91 
07-Jan-92 
29-Jan-92 
02-Apr-92 
12-Sep-89 
19-Sep-89 
30-Jan-90 17-Jan-90 

P a g e l I d 2 1  



Depth from 
Well No. T.O.C. DATE 

P209589 17.9 25-Am-90 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209589 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 
P209689 

16.55 
19.02 
20.78 
19.79 
18.49 
19.27 
17.58 
18.74 
19.99 
18.7 

18.73 
18.78 
18.63 
18.54 
18.36 
26.47 
28.19 
27.6 

29.1 1 
28.99 
28.63 
28.49 
28.41 
28.4 
28.3 

28.02 
28 

28.44 
28.98 
27.15 
29.28 
28.81 
28.58 
28.19 
28.02 
28.02 
28.45 

24-May-90 
10-Jul-90 

28-Aug-90 
02-Oct-90 
06-Nov-90 
04Jan-91 
25-Mar-91 
05 J u n-9 1 
03-JuI-91 
31 -JUl-91 
01 -0ct-91 
03-Oct-91 
07 Jan-92 
09-Jan-92 
02-Apr-92 
13-Sep-89 
17-Jan-90 
15-Mar-90 
25-Apr-90 
30-Apr-90 
10-Jut-90 
19-JUl-90 

01 -0ct-90 
02-Oct-90 
10-Oct-90 
04Jan-91 
07-Jan-91 
25-Mar-91 
04-Jun-91 
12-Jun-91 
03-Jul-91 
31 -JUl-91 
01 -0ct-91 
07 Jan-92 
21 Jan-92 
21 Jan-92 
02-Apr-92 

APPENDIX 9 -8 

Water Level Measurements of Wells In and Near OUS 

Depth from 
Well No. T.O.C. DATE 

P209789 5.18 13-Sep-89 
P209789 
P209789 
P209789 
P209789 
P209789 
P209789 
P209789 
P209789 
P2p9789 
P209789 
p209789 
P209789 
f?20?789 
PZQ9789 
P209789 
P209789 
P209789 
P209789 
P209789 
P209889 
PkOa889 
P209889 
PaO,q889 
P209889 
P209889 
P299889 
P209889 
p209889 
P209889 
P209889 
P 2 0 9 8 8 9 
P209889 
P209889 
P209809 
P209889 
P209889 
P209889 

, i . . ! :  . ’  . , .  
, I , , . :  . ; , , ,.. ,.. 

..:. , .I!. 

, v: ./ 

, < / . . I  

l i .  , 

t :  

. I  
I ]I: : .  

. . I l ! J .  

1 ) :  ’ .  

8.82 
3.34 
5.07 
5.53 
7.1 1 
6.65 
8.42 
8.85 
9.92 

10.36 
6.59 
7.42 
7.59 

9 
9.41 
8.42 
8.89 
8.89 
4.7 

4.68 
5.22 
5.1 5 
4.52 
4.43 
4.5 

5.06 
5 

4.98 
5.1 5 
5.46 
5.02 

4 
4.51 
4.47 
5.25 
5.34 
5.01 

17-Jan-90 
15-Mar-90 
25-Apr-90 

04-May-90 
10-Jul-90 
24-Jul-90 
01 -0ct-90 
19-Oct-90 
04-Jan-91 
22-Mar-91 
07-Jun-91 
03-Jul-91 

01 -AUg-91 
01-Oct-91 
11 -0ct-91 
07-Jan-92 
20-Jan-92 
20-Jan-92 
02-Apr-92 
12-Sep-89 

17-Jan-90 
09-Mar-90 
25-Apr-90 

23-May-90 

26-Sap-89 

10-Jul-90 
22-Aug-90 
02-Oct-90 
29-Oct-90 
04 Jan-91 
25-Mar-91 
04Jun-91 
03-Jul-91 

06-Aug-91 
01-Oct-91 
14-Oct-91 
07 Jan-92 

Depth from 
Well No. T.O.C. DATE 

P209889 5.21 22-Jan-92 
P209889 
P209889 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P209989 
P210089 
P210089 
P210089 
P210089 
P210089 
P210089 
P210089 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

DRY 
DRY 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

5.3 
4.49 

-1 
-1 
-1 

0.32 
0.69 
0.72 

1.89 

10.29 
18.38 
3.79 
8.69 
8.83 
8.83 
20.8 
8.72 

27-Feb-92 
02-Apr-92 

1 1 -Sep-89 
17-Jan-90 
1 1 -Apr-90 

1 1 -May40 
10-Jul-90 
24-JuI-90 

07-Aug-90 
1 1 -Sep-90 
03-Oct-90 
10-Oct-90 
07-NOV-90 
06-DeC-90 

31 -AUg-89 

01-Apr-91 
06-May-91 
07-Jun-91 
02-JuI-91 
08-Jul-91 

O’I-Auggl 
05-Sep-91 
01-Oct-91 
01 -0ct-91 
05-Nov-91 
04-Dec-91 
03-Jan-92 
03- Fe b-92 
03-Mar-92 
02-Apr-92 
05-Sep-89 
12-Sep89 
17-Jan-90 
27-Feb-90 
27-Feb-90 
1 1 -Apr-gO 
05-Jun-90 

~ ~~~ ~ 
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e APPENDIX C-8 

Depth from 
Well No. T.O.C. DATE 

P210089 20.71 
~ 2 1  0089 18.74 
P210089 19.54 
P210089 
P210089 
P210089 
P210089 
P210089 

P210089 
P210089 
P210089 

P210089 
P210089 

P210189 
P210189 

~210089 

~ 2 1  0089 

~21oo89 

~ 2 1 0 1  89 
~ 2 1 0 1  89 
P210189 
P210189 
P210189 
P210189 
P210189 
P210189 
P210189 
P210189 
P210189 

P210189 
P210189 
P210189 

~ 2 1 0 1  89 

18.6 
9.42 
9.06 

9.39 
19.1 
18.8 
8.34 
8.23 
5.92 

9.21 
9.09 
1.76 
1.57 
4.83 
2.06 
2.73 
3.36 
2.43 
2.63 
3.35 
5.05 
5.08 
5.39 
2.38 
2.85 
2.81 
4.1 8 
14.4 

9.89 

18.8 

P210189 14.26 
P210189 14.74 
P210189 14.74 
P210189 1 1.97 
P210289 17.13 
P214689 9.53 

10-JUl-90 
15-Aug-90 
03-Oct-90 
25-Oct-90 
02 Jan-91 
21 Jan-91 
01 Apr-91 
18-Apr-91 
02-JuI-91 
08-JuI-91 
01-Oct-91 
08-OCt-9 1 
03 Jan-92 
09-Jan-92 
02-Apr-92 
07-Apr-92 
1 1-Sep-89 
28-Sep-89 
17 Jan-90 
25-Apr-90 
08 Jun-90 
10-JUl-90 

17-Aug-90 
02-Oct-90 
09-NOV-90 
04 Jan-91 
04 Jan-91 
25-Mar-91 
29-May-91 

03-Jul-91 
05-Aug-91 
01 -0ct-91 
1 4-Oct-9 1 
07 Jan-92 
20 Jan-92 
20 Jan-92 
02-Apr-92 
1 1 -Sep-89 
02-Dec-91 

Water Level Measurements of Wells In and Near OU8 

Depth from 
Well No. T.O.C. DATE 

P210289 1 6.77 15-Sep-89 
~2102a9 

~210289 
~210289 
P?I 0289 

P210289 

P210289 
P210289 
P2 1,0289 

P210289 
621 0289 
P2(0289 
P2J,0289 

P21'0289 
@213689 
P2J 3689 
823 3689 
P2? 3689 
P2,S 3689 
P2J3689 
l?2J,3689 
P213689 

l?23:3689 
P21'3689 
P213689 
e21 3689 
P2;li3689 
P211.3689 
p213689 
P21.3689 
P2 3 56 89 
Pi13689 
P235689 
P213689 
P2j 4089 

; ; ' I  I ' 
j : ; : !  .. 

;? i 

P21i0289 

P i1  0289 

y2i  ,3689 

p?i I .  Soas 
. .  

I., 1 
I ,  

-, 4 

18.27 
15.75 
19.68 
19.05 
17.68 
16.17 
17.66 
13.35 
22.36 
17.51 
18.32 
21.27 
19.48 
17.9 

9.24 
12.21 
8.47 
8.62 
8.65 
8.76 
9.06 
9.28 

10.03 
9.59 
9.16 
8.49 
8.58 
8.52 

9.5 
8.88 
9.26 
9.28 
9.42 
8.54 

11.31 
9.68 

8.82 

17-Jan-90 
05-Mar-90 
24-Apr-90 

02-May-90 
10-JUl-90 
26-JuI-90 
01 -0ct-90 
11 -Dee90 
04-Jan-91 
25-Mar-91 
04-Jun-91 
03-JuI-91 
23-JuI-91 
01 -0ct-91 
02-Apr-92 
07-Oct-89 
15-Jan-90 
25-Apr-90 

10-Sep-90 
14-Aug-90 

04-OCt-90 
05-Nov-90 
04-Dec-90 
03-Jan-91 
02-Apr-91 

01 -May-gl 
07-Jun-91 
02-Jul-91 

08-Aug-9 1 

04-Nov-9 1 
05-Sep-91 

02-Dec-91 
02-Jan-92 
03- Feb-92 
03-Mar-92 
01 -Apr-92 
1 5 Jan-90 
03-JuI-91 

Depth from 
Well No. T.O.C. DATE 

P214089 8.53 25-Apr-90 
P214089 
P214089 
P214089 
P214089 
~214089 
~214089 
P214089 
P214089 
P214089 
P214089 
P214089 

P214089 

P214089 
P214089 
P214089 
P214089 
P214089 
P214089 
P214689 

P214689 
P214889 
P214689 
P214689 
P214689 
P214689 
P214689 

~214089 

~214089 

~214689 

~214689 
~214689 

~214689 
~214689 
~214689 

~219489 

P214689 
P214689 

P214689 

10.25 
10.93 
1 1.36 

11.8 
12.26 
12.76 

1 1.74 
11.56 
9.67 
9.53 
9.3 

9.53 
9.79 
9.87 
8.34 

9 
9.34 
9.68 

12.32 

10.17 
10.5 

11.14 
11.6 

11.65 
1 1.71 
13.83 
13.38 
10.53 
8.49 
10.4 
9.85 

11.35 
12.83 

12.9 
21.62 

DRY 

8.1 8 

DRY 

1 2-JUI-90 
14-Aug-90 

04-Oct-90 
05-Nov-90 

10-Sep-90 

04-Dec-90 
03-Jan-9 1 
02-Apr-91 

01-May-91 
07-Jun-91 
02-JuI-91 

08-Aug-9 1 

07-Oct-91 
04-Nov-91 

05-Sep-91 

02-Dec-91 
02-Jan-92 
03-Feb-92 
03-Mar-92 
01 -Apr-92 
15-Jan-90 
25-Apr-90 
12 Jul-90 

10-Aug-00 

03-Oct-90 
05-Nov-90 

10-Sep-90 

04-Dec-90 
03-Jan-91 
02-Apr-9 1 

01 -May91 
07-Jun-91 

08-Aug-91 
02 Jul-91 

05-Sep91 
07 -0ct-9 1 
04-Nov-9 1 
01 -0ct-90 
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DeDth from 
Well No. T.O.C. DATE 

P214689 11.09 02Jan-92 
P214689 
P214689 
P214689 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P216789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P215789 
P218088 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 
P218089 

11.23 
12.41 
8.28 

15.68 
15.18 
15.25 
15.38 
15.34 
15.62 
16.16 
16.16 
15.06 
13.83 
15.33 
14.28 
15.52 
15.82 
15.7 
14.4 

15.38 
15.44 
15.95 
13.87 
9,14 
8.3 

9.1 4 
8.52 
5.45 
5.82 
9.74 
8.82 
9.57 
9.51 

DRY 
DRY 

6.29 

03-Feb-92 
03-Mar-92 
01 -Apr-92 
15Jan-90 

10-Sep-90 
10-Aug-90 

03-Oct-90 
05-Nov-90 
05-Dec-90 
03 Jan-91 
02-Apr-91 

01 -May-91 
07-Jun-91 
02-JuI-91 

08-Aug-91 

07-0ct -9 1 
04-Nov-9 1 

05-Sep-91 

04-Dec-91 
02 Jan-92 
03-Feb-92 
03-Mar-92 
01 -Apr-92 
17Jan-89 
01 -0ec-89 
17 Jan-90 
14-Feb-90 
25-Apr-90 

31 -May-QO 
11 -Jul-90 

13-Aug-90 
03-Oct-90 
22-Oct-90 
04Jan-91 
04Jan-91 
11 Jun-91 

0 
APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

DeDth from 
Well No. T.O.C. DATE 

P218089 9.1 
P218089 
P218089 
P218089 
P218089 
P21;8089 

P218089 
P2 1'8389 
P218389 
P2'18389 

P218089 

mi 8389 
P218389 
P i1  8389 

~ 2 1  a389 
P2 1 8389 

p218389 
P218389 
P218389 
P218389 
P218389 

P218389 
P218389 
P218388 
P218389 
Pi191 89 
P2 1 91 89 
P219189 
P219189 
P219189 
Pi19 1,89 
P219189 
P219189 
P219489 
P2 1 9489 

1 1  : I .  

1 j .! :.. ' 

~21'83a9 

P219489 
a .  

, * ! ,:. 1 , 
' : I  . .  
, . I ! ,  

I : ' .  
,, .$ 

! , :I 
i ,  . . . ,  

, . I .  , ,. . 
, , .  . .  

i I  j ; : I : .  
/ : " 

>. *. 
> ,  

9.64 
10.09 
10.05 
5.92 
5.95 
8.22 
5.1 6 
9.5 

12.63 
12.86 
13.53 
14.02 
14.44 
14.73 
10.55 
12.58 
12.23 
13.48 
15.74 
14.43 
12.48 
14.18 
14.52 
14.76 
8.83 

-1 
14.2 

12.86 
12.05 
12.9 

10.55 
10.05 
9.77 

-1 
24.34 
22.99 

08-Aug-91 
22-Aug-91 
07-Oct-9 1 
16-0ct-91 
08-Jan-92 
15-Jan-92 
26- Feb-92 
02-Apr-92 
24-Apr-90 
1 1 -Jul-90 

10-Aug-90 
05-Sep-90 
01 -0ct-90 
02-NOV-90 
04 Jan-91 
07-Jun-91 
03-Jul-91 

05-Aug-91 
04-Sep-91 
01 -0ct-91 
04-NOV-9 1 
03-Dec-91 
07-Jan-92 
06- Feb-92 
02-Mar42 
02-Apr-92 
17 Jan-90 
25-Apr-90 
1 1 -Jul-90 

03-Oct-90 
04 Jan-91 

08 Jan-92 
02-Apr-92 
19 Jan-90 
25-Apr-90 

03-Jul-91 

1 1 -Jul-90 

Depth from 
T.O.C. DATE Well No. 

P219489 
P219489 
P219489 
P219489 
P219489 
P219589 
P219589 
P219589 
P219589 
P219589 
P219589 
P219589 
P219589 
P219589 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P 2 2 0 0 8 9 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P220089 
P313489 
P313489 
P3 1 3489 
P313489 
P313489 
P313489 

20.43 
16.93 
15.74 
14.88 
14.48 

-1 
DRY 
DRY 

27.41 
26.65 
25.61 
24.93 
24.35 
23.94 

9.66 
12.48 
13.15 
14.12 
14.58 
14.3 

15.64 
15.32 
15.41 
9.84 

12.15 
11.99 
14.71 
15.5 

14.13 
14.25 
10.19 
15.46 
10.85 
13.76 
14.62 
14.43 
14.9 

04- J an-9 1 
03-JuI-91 
01 -0ct-91 
07-Jan-92 
02-Apr-92 
17-Jan-90 
24-Apr-90 
11 Jul-90 

01 -0ct-90 
04-Jan-91 
03-JuI-91 
01-Oct-91 
07-Jan-92 
02-Apr-92 
16-Apr-90 
07-Jun-90 

24-Sep-90 
1 2-JuI-90 

04-Oct-90 
30-NoV-90 
04-Jan-91 
19-Mar-91 
02-Apr-91 
12-Jun-91 
05-JuI-81 

13-Aug-91 
04-Oct-9 1 
22-OC1-91 
09-Jan-92 
04- Fe b-92 
06-Apr-92 
16-Jan-90 
25-Apr-90 

1 1 -Sep90 

04-Dec-90 

09-AUg-90 

05-NOV-90 
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e 
Depth from 

Well No. T.O.C. DATE 
P313489 15.79 02-ADr-91 
P313489 
P313489 
P313489 
P313489 
P313489 
P313489 
P313489 
P313489 
P3 1 3489 
P313489 
P313489 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 
P317989 

12.88 
10.17 

12.49 
14.07 
15.1 3 
15.12 
12.23 
14.6 

15.51 
9.36 
8.2 

7.69 
5.07 
5.1 5 
5.98 
6.41 
5.85 

6 
9.64 
8.92 
8.53 
9.87 
7.45 
4.33 
8.43 
7.32 
7.22 
8.72 
8.39 
8.31 
9.9 

6.66 
6.2 

6.22 
6.22 
9.33 

DRY 

02-May-91 
07Jun-91 
05-JuI-91 

08-AUg-91 

07-Oct-9 1 
05Nov-91 

03-Sep-91 

02-Dec-91 
03-Feb-92 
03-Mar-92 
01 -Apr-92 
04-Dec-89 
1 8 Jan-90 
23-Mar-90 
26-Apr-90 

22-May-90 
1 1-JuI-90 

15-Aug-QO 
23-Aug-90 

03-Oct-90 
02-NOV-90 

07-Sep-90 

04-Jan-91 
25-Mar-91 
12Jun-91 
03-JUl-91 

05-Aug-91 
07-Aug-9 1 

02-OCA-91 
1703-91 
04-Nov-91 
03-D~c-91 

03-Sep-91 

07 Jan-92 
21 Jan-92 
21 Jan-92 
06-Feb-92 

0 
APPENDIX C-8 

Water Level Measurements of Wells In and Near OU8 

Depth from Depth from 
Well No. T.O.C. DATE Well No. T.O.C. DATE 

P317989 8.1 4 02-Mar-92 P418289 9.83 09-Jan-92 
P317989 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P414189 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 
P418289 

3.88 
8.52 
8.25 
9.22 
9.01 
9.4 

8.76 
10.42 
9.65 
8.1 8 
5.67 
7.56 
8.23 
8.37 

10.22 
10.6 
7.35 
8.04 
8.07 
8.82 
4.88 
9.7 

10.49 
10.25 
5.12 
5.32 
7.38 
7.25 
8.78 
9.21 
8.09 

1 1.53 
10.57 
7.38 
8.93 
7.24 

8.6 

06-Apr-92 P418289 9.35 05-Feb-92 
12-Jul-90 P418289 6.31 06-Apr-92 

11 -Sep-90 

04-Dec-90 
03-Jan-91 
05-Apr-9 1 

02-May-91 
07-Jun-91 

15-Aug-90 

04-OCt-90 
05-Nov-90 

05-JuI-91 
08-Aug-91 

07-Oct-9 1 
05-Nov-9 1 

03-Sep-91 

02-Dec-91 
02-Jan-92 
03-Feb-92 
03-Mar-92 
01 -Apr-92 

14-Dec-89 
16 Jan-90 
22-Mar-90 
1 1 -Apr-90 

19-May90 

11 -Sep-90 

03-Jan-91 
19-Mar-91 
18-Jun-91 

07-Oct-89 

12-Jut-90 

04-Oct-90 
19-Nov-90 

05-JuI-91 
16-Aug-91 
11 -NoV-91 

Note: -1 indicates dry well 
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APPENDIX C-9 

Geological Lithologies of Selected Wells and Boreholes Located Within and Adjacent to Operable Unit 8 

Amount of (1) 
Elevation Bedrock Presence Fining 

Within Top of Penetrated of No. 1 Upward 
_Well No.> 8 Bed e uences 
10-87 5,970.65 6.7 No.1 SS ? 

BH-31-87 Yes 5,957.90 No. 1 SS 
I< 1 

'May be bedrock 
BH32-87 Yes 5,964.00 12.8 No. 1 SS 7 

1 r .  

BH 34-87 6,954.70 8.0 No. 1 SS 3 

20-86 Yes 5,938.47 9.5 Absent : 7 
: r, ' :  

22-86 Yes 5,967.77 255. 7 Coarsening 

31-86 Yes 5,964.48 21.5 No. 1 SS 3 
Upward I 

32-86 Yes 5,965.08 134 No. 1 SS 7 

' *  ( ' 1  

(2) Depth of 
Lithology from Top of Thickness of 
Top Bedrock Lithology Lithology (3) 
to TO Comments from Litholoaic Loas I Feet ) [Feet) 
Silty Claystone 11.3 5.7+ Very weathered, fine to very fine, some carbonate mineralization, 

Silty Sandstone 7.6 2.2 Highly weathered, slightly friable, vfg 
No Sample 9.8 0.3 
Claystone 10.1 5.9 Some caliche and silt, tr. fine sand, localized Iron stalnlng 
Sandstone 7.7 7.7 Silty, fg to vfg, calcareous mineralization as possible fracture fills, 

Sandy Siltstone 14.7 14.7 Gradational contact, highly weathered, fg, calc. mineralization 
No Sample 15.2 15.2 
Sandy Siltstone 15.5 15.5 Same as above, no calc. mlneralizatlon 
Sllty Sandstone 16.7 8.0+ Gradatlonal contact, hlghly weathered, highly friable, vfg, well 

Clayey Sandstone 12.5 .05 Sub-angular to sub-rounded, well sorted, sand Is vfg - fg; 

No Sample 13.0 1.7 
Silty Claystone 14.7 5.7 Highly weathered, mod.-poorly friable with abundant carb, 

Sandstone 10.5 3.5 vfg, some Fe staining, well sorted 
Silly Claystone 14.0 10+ Some Fe staining, tr. calcite, carb. material 
Sandstone 0.5 11.5 Highly weathered, mod. friable, vfg, well sorted, calcareous 

and black mineralization 

limonite staining, highly weathered 

sorted, Iron-staining, possible Mg. staining. 

abundant iron-staining 

Fe staining, tr sand at top of interval 

fracture fill 
No Sample 12.0 1 .o 
Sandstone 13.0 2.0 Same as above, abundant Fe staining 
Siltstone 15.0 1.2 Highly weathered, mod. friable; trace vfg sand 
Silty Claystone 16.2 0.8 Gradational contact, highly weathered, slightly friable, 

Sllty Sandstone 17.0 17.9 Hlghly weathered, abundant Fe stalnlng 
Siltstone 17.9 4.1+ Highly weathered, slightly friable, tr. vfg sand, tr. clay, no water 

Sandstone 

Clayey Siltstone 9.3 7.7 Moderately weathered, moderately friable, some Fe staining, 

Fe staining locally on iractures. 

encountered while drilling 
Well sorted, silt to vfg sand, grading to moderate to hlghly weatherc 
Moderate to hlghly, thlnly stratified 

some carb. in fracture (90 degrees), some vfg sand 

1 .o 8.3 

Pageld? 



APPENDIX C-9 

Geological Lithologies of Selected Wells and Boreholes Located Within and Adjacent to Operable Unit 8 

Amount of (1 ) 
Elevation Bedrock Presence Fining 

Within Top of Penetrated of No. 1 Upward 
Ne11 No. ou 8 Bedrock ( Feet) Sandstone Seauences 
32-86 
(Continued) 
43-06 Yes 5955.91 5.0 No. 1 SS 

Variable 

P209189 Yes 5,970.36 . 28.0 No. 1 SS 

No. 

No. 

No. 1 SS 

No. 1 SS 

ss 

ss 

Yes 

Yes 
Yes 

P209289 Yes 5,967.79 4.0 No. 1 SS Coarsenlng 
Upward 

P209389 Yes 5,967.67 20.4 No. 1 SS Coarsening 
Upward 

(2) Depth of 
Lithology from Top of Thickness of 
Top Bedrock Lithology Lithology (3) 
10 TD (Feet) (Feet) Comments from Litholoaic Loas 
Silty Claystone 17.0 10+ Moderately weathered, slightly friable, Fe in fractures trace 

carbon and CaC03, small silt lenses. 
Sandstone 17.0 1.0 Vfg, trace silt, highly weathered, moderately frlable 
Silty Sandstone 18.0 2.8 Highly weathered, moderately friable 
Sandstone 20.8 1.2 Highly weathered, slightly to moderately friable, vfg well 

Sandstone 10.2 7.0 Fg grading to mg (fining upward), well sorted, subangular to 

Silty Claystone 17.0 1.0 Vfg sand - 20% 
Sandstone 18.2 1.6 Interbedded with silty claystone, fg and vfg, well-sorted, 

sorted, rounded to well-rounded 

sub-rounded, scattered lignite 

sub-angular to angular 
Silty Claystone 19.8 0.5 Vfg sand - 20% 
Silty Sandstone 20.3 1.0 Vfg, well-sorted, sub-angular to angular 80% sand 
Sandstone 21.3 5.0 Some clay, wet 
Sandstone 26.3 2.0 Fg sand, wet, increasing clay content with depth 
interbedded w/Claystone 
Claystone 28.3 2.0 Vfg sand, wet, 15% sand, 85% clay 
interbedded w/Sandstone 
Clayey Siltstone 30.3 2.0 Vfg sand, wet, 15% sand, 85% clay 
Sandy Claystone 33.3 1.0 Interbedded with sandy silty claystone, fg, well-sorted, 

Sllty Clayetone 34.3 3.0+ Dry 
Sandstone 13.2 2.0 Damp to moist 
Claystone 15.2 2.0+ Interbedded with sandstone, vfg to fg, sub-rounded 

Sandstone 13.8 4.4 Fg, well-sorted, subangular to angular, damp. 65% sand 
Silty Sandstone 18.2 10.2 Fg, well-sorted, subangular to sub-rounded, damp. 65% sand 
Clay stone 28.4 6.0 Dry 
Silty Claystone 23.0 6.4 Weathered, iron staining, decreasing silt content with depth 
Claystone 29.4 3.6+ 

Subangular, moist, 20% sand, 80% clay 

to rounded, moist 

Notes (1) Presence of No. 1 Sandstone is based on Ihe Geological Characterization Report. Appendix A (EGBG. 1991a) 
(2) Lithology is based well logs found in the G e o k g i i  Characterization Report. Appendix G (EGBG. 1991a) 
(3) Addtional well data is located in Table 2.1. 
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WELL CONSTRUCTION SUMMARY 
LOCATION or CWROS: ELEVATION: GROUND t WEL 53L5' 

TOP OF CASING . 594 7 - 2 5  ' 

1 DRILLING SUMMARY: 
I 

TOTAL DEPTH Well: 12.25' M e :  16,s' , 
8OAEHOLd OIPMLTLR 

I 1  

ORILLLR Bavles Brothers DriUirgcO. 
15865 W, 5th Avenue 
Qlden, CO ( W e  J a d e )  

RIG 7 
81TfSl . 

ORlLLlNO FLUID &ne 
I u  

! WELL DESIGN: 
I 

1 BASIS: GEOLOClC LOG &. GCOPiiYSIUL LOG - 
C S M O  STRINGIS): CICASINO S I S C R E C N  

I 

... 9.o'&B!c1. - -- 
3.00'- 12.25' S ?  1 * - a  

I 

HYDRO- S EARC H RENO*OENVCR 

DRILLING: 

_74)1- 

0 EOPHYS. LOGGIN4 
CASlM: 
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CE MENTINO: 
tEvtiCPMfNt: 
OTHER: 

Beaconice 

2 . 
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Boring Method WLCXJ st- kger Ground Surface Elevatlon 5946 

1 I 
Material Descriotlon 

VALLEY FILLALUN 

0-4.S1-Sample. Recovered 
3.8/4.5'-048. 

(5YR2/2) : gravelly: 
poorly sorted: angular: 
unconso1idated;dry. 

1.7-4.5'. C U Y :  olive 
gray (5Y 3/21 ; some 
granite and quartzite 
pebbles : poorly sorted: 

0-1.7'. CLAY: dusky brown 

Rscovered1.3/2.O1-651. 
GRAVEL : dark yellowish 
brown (10 YR 2/2) to olive 
gray (5Y 3/2) : some sand, 
silt and clay: poorly 
sorted;subrounded: 
unconso1idated;noistto 

6.5-11.S1-Smp1e. 
Recovered1.0/5.0'=208. 
GRAVEL: Same as above : 
grayish black (N 2) from 
7 . 5 - 0 . 0 '  :vet. 

ASAPAHOE FORHATION 

1l.5-16.S1-Sample. 
Recwcred5.0/5.0'=1008. 
CLAYSTONE: pale olive 
(10Y 6/2) to light olive 
gray (1OY 5/2) ; silty: 
conso1idated;vet. 

TOTALDEPTH: 16.5' U I  
4 I I 

20 I 

en tration 
I e 6% t anc e 
3bwd IncN 

2 0  40 n-rr 

Other 
Testa 

Remark8 baed by: T. 

Projoct No. 106H36222 Hydro-Search, Inc. Page I of I 

____-__ --I - 
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Pro lect: Rocky Flacs ? l a c  LOG OF BORING NO. 20-86 

Date Orllled 9/4 /86  Coordinate8 
Eorlng Method bllw Scan Auger Ground Surface Elevatlon 5962 - 

Elev. 
feet - 

Material Dercriotlon 

0-2.0'-Sample. 
Recovered1.7/2.0'-85*. 
SAND: grayish orange 
(lOYR7/4) todark 
yellowish orange (lOYR 
6 / 6 )  fine- to coarse 
grained sand : some 
graniticpebblesand 
cobbles: fragmentsof 
medium gray (N 5) 
c1aystone:noapparent 
bedding:poorlysorted: 

fine-arainedsand: 
slightlycalcareous: no 
beddingevident;poorly 
sorted:unconsolidated; 

4.0-6.5'-Sample. 
RecoveredO.3/2.5'=122. 
GiCAVEL: dark yellowish 
orange (10YR6/6)granitic 
pebbles and cobbles: some 
fine-grained sand: poorly 
sorted:unconsolidated: 

6.5-7.5I-Sample. 
Recovered 0/1.0'=0*. 
SOULDER: drilled out 
largequartziteboulder. 

7.5-12.5*-Sample. 
Recovered0.1/5.0'=21. 
7.5-10.0'-CUttingS. 
CEMENT RUBBLE : dry. 

ARAPAHOE TOMATION 

12.5-17.5'-Sarnple. 
Recovered5.0/5.0*=lOOt. 

darkyellovishorange 
(1CYR 6/6) ; silty: damp. 

12.5-14.8'. CLAYSTONE: 

- 
)en tratlon 
3 e& t ance 
Blows/ lnchl 

20 40 m 



Proiect: bcky  Flats Planc 

Boring Method 

LOG OF BORING NO. 20-86 

~ 

Material DeacrlDtlon 

Remark8 b e  by: T. ?brphy 

14.8-17.5 . CLAYSTONE: 
greanishgray(SGY6/1)to 
dark gray (N 3) ; soma 
black(N1)organic 
fraqmcnts:interbedded 
sand layers consisting of 
aedium to fine-grained 
sand and silty sand. well 
sorted: damp. 

17.5-22.51-Sample. 
Re~overed4.5/4.5~11002. 
CUYSTONE:  nedium 
brovnish gray (SYR 4/4) to 
olive gray (5Y 4/1) ; 
silty: fi-a; damp. 

TOTALDEPTH: 22.5' 

o l e W  .L by: 

G i  tratlon 
e a% t a nc e 
3bwd IncN 

2 0  40 m 

!Irl 
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111 
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GEOLOGIST(S): b 
D A T E  q/5/69 

J 

LOG OF BORING NO Lo-84 PAGE t  OF^ 

LITHOLOGIC DESCRIPTION 

ROCKY RATS PLANT FIGURE NO. 



ON 9Nlt108 A 0  901 -3-07 



I 

- 
D. 4 - LL.0 

- 

LOG OF BORING NO. zo -e6 PAGES 0 ~ 3  

ROCKY FLATS PLANT FIGURE NO. 



I 
3 
b 
1 

P 
P 
n 
n 

D 
P 
n 
n 

F- 
111 
c 
111 

10 
In 
F 
In 

In 
111 
F 
ffl 

0 
JJl 
c 
ffl 

m 
ffl 
F 
ffl 

N 
Y) 
6 
In 

1 
JJl 
0 
111 

Grovel ly Sandy Cloy - roy id oronoe llOYR 7/41, mod. - high plast ., sod 

mottles, some colc. noterial ,  some roots  
IS YfG -fG, Box. grove 'i size 7 c i . ,  Some silt, some iron stoining os 

IO $A'[[ Ho So,yie - rl m i e  block IS in ihe inrervoi H i i h  only v Come orovei, 
auesriormble reyesenror  ion o i  iniervoi 

;C Sandy Clayey Grovel - inotrix color is oroyish oronge IlOYR 7/41 groding 
t o  a d e r o t e  yellowish brotm,liOYA 5/41,' onguior ..^ to  sub-anylor,  mcd. to 
pourly groded, mox size : b cm., sond is  f b  to Ilk, S O R ~  colc. moteriol 

CONNIE Concrete 
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CLAYEY SANaSlONE lop of Bedrock 

\ 
Owk ye1 louish oronge, sub-ongulor to sub-rounded, poorly groded, smd IS 
VFG - FG, obudont i ron stoining os mottles 

NO MPLE 

SILTY BAYSTONE Ye1 l~~ish groy (51 8/11 at to y o d i n  to ole ye1 louish brain IlOYR 6/21, 
o pcrent mossive bedding, h i i i y  ieot!ere( m o d  - poorly fr ioble, 
o &1 ndmt corb moreriol ot  base of  intervol  Itroce of corb moteriol ot 
topl, some i ron stoining os mottles, top of intervol shous shrrp contoct 
iith sand ITG - %I,  troce of  sond ot top of  intervol 

SUTY ClAYSTONE Same os above lbose of i n te rvo l l  f rocture ot  approx 80 degrees filled 
uith c d c  mater id 

SILT1 BAYSTONE Same os obove. no opporeni f roctures.  

UArSlONt: above: I ight ol ive gay I51 6/11, 
- 

some wrb. noteriol. 
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2 1-86 WELL 

WELL CONSTRUCTION 
ELEVATION: GROUND L M L  

TOP OF CASING 

599 ' 
5993 21 ' LOCATION Of COORDS: 

37909.8  E 19399 .1  

CONSRUCTION TIME LOG: DRILLING SUMMARY: 

SUMMARY 

TOTAL DEPTH Well: 67.25' 

33.50' - 78.00': 4 3/4" 
DRILLER les Brothers Drilling CO. 

Hole: 78.00' 

BOREHOLE DIAMETER O.00' - 30.50' : 
DRILLING: 

Nc Core 
7 h m l 9 p r  - 

15865 W. 5 th  Avenue 
Golden, CO (Jim Horn) 
Wile B-57 GEOPmS LOGGING. 

CASING: 1 .  
.- 

1 -  \ - 
.- 
7- BIT(S1 by' 
--- I 5" steel - _- 30.50' - 78.00': b r i m  bi t  

c2 2" I.D. %. 5 tvDe 316 stain- 
less steel. threaded and flush 
1olnted 
2" 1-D. 'kh . 5 t w e  316 s t a i r  
less steel. threaded a d  flush 
jointed. 0.010'' wire ~ r &  

screen. 0.25' welded bottm ~ a !  

. .  
SCREEN: S I  

304 stainless steel CENTRALIZERS 
49.84' - 51.06' 

. 9 0  

- 100 

~ . .  
FILTER MATERIAL J4' s L h L s d  
34.00' - 68.00' 

CEMENT 
9 00' - 37-00' 
OTHER 318" MILQ&P rplLpts 

1 

32.00' - 34.00' 
68.00' - 78.00' 

HY DRO-SEARCH RENWOENVER 

TASK - 

2" stainless 

~ 

Packer Testing 

START I FINISH 

P 4 I l f l l M T M I E T l M E  
1986 I I 1986.1 

1105 11/10 1 1 / 1 1  1414 
1400 11/13 11/14 1\50 
1445 11/17 11/18 0443 - -  - - ---- 
1416 1 1 / 1 1  1 1 / 1 1  1453 

11/18 1053 11/18 0943 ---- 
---- 
11/18 1047 1144 11/18 
11/18 1253 11/18 1315 
11/19 0920 11/25 0945 

11/18 1144 11/18 1151 
11/18 1037 11/18 1047 
11/17 1125 11/17 1426 

WELL DEVELOPMENT 

- 

COMMENTS: 

% water encountered durinn drillinn. 

TOD of stainless steel casine: 2 10 ' 

CONS ULTI NG HY DROLOG I STS - GEOLO G I ST! 



. 
project: pocky F l a t s  P l a n t  (LOG OF BORING NO. 21-86 

I 

1 
Date Orilled 11/10/86 - 11/14/86 Coordlnates N 37909.8 E 19399.1 

'oring Method l-k~llm St= hgerlK Core Ground Surface Elevation 5991.11' 

I 1 1 Other 
Tests Material D escript Ion 

ROCKY FLATS A I U V I U M  

small cobbleo; moist. 

4.0-8.0'-S~ple* 
Recovered 0.8/4.0'-20*. 
CUIY: moderate brovn 
(5YR 4 / 4 )  to light brovn 
(SYR 5 1 6 ) ;  fine to medium- 
grained eand; some medium 
to coarse gravel; trace of 
small cobble.; moist. 

---- 
--e-_ ---- 

Recovered 0.7/2.0'=358. 
CLAY: same as above: mois. 

W M O E  PORXATION 

- 
metrat ion esm t ance 
NowdFoot) 

2 0  4 0  
1777 



- 
ilev. 
feet1 - 

25.5 '-28.0 I -sample. 
Recovered 2.1/ 2.5 '184 8. 
CLAYSTONE: dark yel lowish 
orange (LOYR 6/6) t o  l i g h t  
o l ive  gray ( 5 Y  6/11 : 
greasy clayetona with 
trace of some f i n e  sand 
Intermixad clay: m o i 8 t .  

28.0-30.5'-Sampl.. 
Recovered 2.1/2.S1=84% 
CLAYSTONE: same as  above; 

30.5-32.5'-SamplO. 
Recovered 2.0/2.0'=1008. 
SANDSTONE: l i g h t  o l ive  
gray ( 5 Y  6/1)  : dark yellocl 
Ish orange ( 1 O Y R  6/6) ; son 
clay and trance of XnO 
part ings;  moist. 

32.5-35.0'-Sampla. 
Recovered 2.5/2.51=1008. 
CIAYSTONE: dark yel lowish 
orange (1OYR 6/6) t o  l i g h  
ol ive gray (5Y  6/1) ; some 
Fine-grained sand: ln te r -  
bedded: 301 sand: moist. 

Recovered 5.0/5.0@=1001. 
SANDSTONE: dark y e l l o w i s h  
orange (1OYR 6/6) t o  l i q h  
o l ive  gray ( S Y  6/1)  t c l a y  
bearing fine-grained; 
varying amounts of clay 

35.0-40.O1-SamPle. 

I I 



[lev. 
feet)  - 

40.0-45.0'-Sample. 
Recovered 5.0 /5 .0 '=100%.  
SANDSTONE: medium dark 
gray (N 4/0); clay-rich; 
up to 3 5 %  clay: fin.- 
grained, moist to vet. 

45.0-50.O'-Sample. 
Recovered S.O/S.O'=lOO% 
SANDSTONE: s-8 as above 
but less clay ( 5  20%) : 
trace OS organic carbon 
fossils; moist to vet. 

so.o-55.o'-sampls. 
Recovered 4 .2 /5 .0 '=04%.  -~ 

SANDSTONE: medium dark 
gray (N 4 / 0 )  : fine-grained 
158 clay/silt content: 
trace charcoal wood 
fossils: moist to wet 

. 
i 

L 

Froject:  socky Flats P l a n C  LOG OF BORING NO. 21-86 

I i 1/10/86 - i 1/14/86 Coordlnates N 37909.8 E 19399.1 
n 5991.11' 

Material  D escriot ion 

s5.0-60.o'-Sample. 
Recovered 5.0/5.0'=100%- 
SANDSTONE: Same as above 
but more clay-rich 
(20-30%):  moist to vet. 

Remarks Lo@ by: L. Piwnka 

Project NO. 106P06222 Hydro-Search, Inc. P a g e 3 o f 4  
-- 



LOG OF BORING NO. 21-86 p r o  jec 1 :  ".odclJ Flats PLLX 

1~ Date  Drilled I 1/10/86 - 11/14/86 Coordinates :: 37909.8 E 19399.1 

I 'oring Method !bllow S t e n  Auger/NC Core Ground Surface Elevation 5991.11' 
~- - 

Elev., 
feet .  - I 

65.0-67.0'-S~ple. 
Recovered 2.0/2.0~-100?. 
SANDSTONE: medium dark 
gray (N 4/0); fine-grained: 
increasing clay content 
downward to SO?: a a y  at 
bottom (moist to wet). 

7.0-69.5'-S~ple. 
ecovered 2.5/2.5'=100%. 
LAYSTONE: medium dark 

trace grayish orange 
( i o n  7/4) mottles; moist 

69.5-73.0'-Sample. 
Recovered 3.5/3.5'-1008. 
SANDY CLAYSTONE: medium 
dark gray (N 4/01; up to 
50? f ine-grained sand 
intermixed; moist. 

73.0-78.0'-Sample. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: medium dark 
gray (N 4 / 0 )  ; some fine- 
grained sand; trace gray- 
ish orange (LOYR 7/4) 
mottles: moist. 

ene tr a tion 
es is  tance 
3bwdFoot) 

2 0  4 0  

r 



LOG OF BORING NO. 2 1-  R5 .PAGE / OF &' 

D 

L 

PROJECT NO: 66 ?-dza 
Y 

LITHOLOGIC DESCRIPTION 
' 6  o z  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 I -G PAGE 2 O F 8  

a 

a 

t. 

f3.D 

3, 

18.4 

f t . 0  
- 

.6 

1.9 

PROJECT NO: 6 6 7 - lrzZ 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



rn 
LOG OF BORING NO. 2 I - SG PAGE 3 OF 8 

1 1 1:: 24 - 
ta- 

PROJECT NO: G 4 ? - / I 3 2  

LITHOLOGIC DESCRIPTION il $4 

FIGURE NO. ROCKY FLATS PLANT 



LOG OF BORING NO. 2 1-a PAGE Lf OF 9 

PROJECT NO: 6 6  7 - fIz2 
v 

LITHOLOGIC DESCRIPTION 
,d 
g; $ E  2; 

f ' h  O E  

' ROCKY FLATS PLANT' FIGURE NO. 



GEOLOGIST(S): b C b 
DATE: ghsf gq 
I 

LOG OF BORING NO. 21- f l  PAGE <OF 8 

LITHOLOGIC DESCRIPTION 
I I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3(-84 PAGEL OFB 

PROJECT NO: L L 7 - ~ ~ ~  

LITHOLOGIC DESCRIPTION m i  li 
E, 

X 1  8 3  a h  

FIGURE NO. ROCKY FLATS PLANT 





LOG OF BORING NO. .a -% PAGE OF 9 

t t . 3  

Pi I 
t i 1  
I I I 

m-' ROCKY FLATS PLANT FIGURE NO. 
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;I111 SANSTONE Intrvol yaks to silt sandstone, very 1 1  t gay IN81, thin tuvy 
beddinQ s l iqht ly  friob i e, very fine arom t well sorted < " I  

;IlTSTONE Very I ight goy IM1, bedding not oppcrent, SI igitly frioble 

ight d i p  to bddi not opprrent, 

sl ight VfG smd froctim 
frioble, s i l t  IS ? isseminoted 
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CLAYSTONE: Sme os obove. 

ClAlSTONE Interbedded s i  I tstone od cloystone SI I t  cloystone, I I t goy lN?l 
m e d .  dad arov (N41. thin bedded (2 mm , s ! iaht din slio f t l y  weathered. 

' J I' J I  

sIigLltIy fhabie, IbcoIized iron stoining 

Note. No water encolntered during drillin! 



Packer Test Data and Results - 
x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORMO . 1 JULY 1988 

. 

INDEX OF D A T A  

Boring No.: 22-86 

Completed as well? Yes 

Data in Filc 

x Log of Borehole - 
x Well Construction Summaries - 

Well Deve lop men t S u mmar ies - 
x Hydraulic Conductivity Test Data 

and Results 

APPENDIX B 



Pr oloct: b c k y  Flats Plant 

Borlng Mothod. bllw stan h e r  Qround Surfaco Elevrtlon 5976.81 

LOG OF BORING NO. 

Met erlrl De0 crlo tlon 

lO.O-12.O'-Sample. 
Recovered2.0/2.0'=100%. 

10.0-11.0'. GRAVEL: Same 
a s  above: v e t .  

ARAPAHOE FORJUTION 

11.0-12.0'. SANDSTC)NE: 
m o d i u m  l i g h t  gray ( N  6)  : 
medium t o  t ine-grained 
o i l tysandwi thsomeclay:  
t a v d a r k  yel lowish orange 
(1OYR 6/61 i r o n  s ta ining:  
moderately sorted: firm: 
moist. 

12.0-14.0'-Sample. 
Recovered2.0/2.0'=1001. 
SANDSTONE: medium l i g h t  
gray (N 6 )  : medium t o  
Sine-grained sand and 
s i 1 t y s a n d : i n c r e a s e d i r o n  
s t a i n i n g :  c layey  layers  a t  
12 .9and13.4*:ve l l  
s o r t e d :  f i r m :  moist. 

14.0-16.O'-Sample. 
Recovered 2.0/2.0'=1001. 
SANDSTONE: medium l i g h t  
gray (N 6 )  : medium t o  
f ine-grained sand and 
s i l t y  sandstone w i t h  
interbeddedclaystone:  
i n c r e a s e i n c l a y c o n t e n t :  
s 1 i g h t  1 y ca 1 ca reous 
f r a c r u r e s a t l 4 . 4 ' :  
modera:cly s o r t e d :  f inn: 
moist. 

16.0-18.0'-Sarplc. 
Recovered 2 . 0 / 2 . 0  * = 100%. 
SANDSTONE: medium l i g h t  
gray (N 6 )  interbedded 
sands toneandclays tont :  
increase i n  d a r k  yellowish 
orange i r o n  staining (IOYR 
6 / 6 )  : increasm i n  clay 
:ontent: moderately 
tor ted;  firm: m o i s t .  

Recmvered 1.0/1.0~=100%. 
CUYSTONE: greenish  gray 
(SCY 6/11 t o  m e d i u m  l i g h t  
gray (N 6 )  : with  
interbedded f ine-grained, 
s i l t y ,  clayey sand: Sirm: 
moist. 

* 

'en trrtlor 
3 t, a?o t anc a 
Bbwa/lntY 

20 40 
T 

otnor r Terto 
20 4 0  

1 1 1 1 1  



a 

- 35 

- 40 

- 45 

WELL 77% 

WELL CONSTRUCTION SUMMARY 
LOCATION 01 CCQRDS: ELEVATION: GROUNDLML 5976*81 * 
?I 37734.9 E 21307.7 - 3978.0; ' TOP OF CASING 

N?ILLINC SUMMARY : 

TOTAL DEPTH !&E : ! 1 .20' b l e  : 16.00' 
BOREHOLE DIAMETER 74" 

DRILLER b l  es Brothers Drillinn CQ. 
15865 W. 5th Avew 

Golden. CO (Rwe Jarvie) 
RIG %bile 8 5 7  
en(s)  f5 

DRILLING FLUID 

~~~~ 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x CEOPHYSItrULO6 - 
USING STRINGIS): C: CASING S:SCREEN - - -- 0.00' 3.20' CI I 

3.20'  - 11.20' s1 - - -- - -- 

SCREM: si 3!6 qrain- 
lPSZ q- 

0.010" 
0.25' ue-t- 

CENTRALIZERS 2. s tainle-steel 

RLER M A ~ ~ L  3 2 4 2  silica sard 

CEMENT p o f l l d  I 
2.50' - 11.40' 

0.00' - 2.00' 
OTHER ts 3/8" bentonite wlle  
2.00' - 2.50' 

I I .40' - 22.60' 

HY DRO-SEA RCH RENWOENVER 

1-1-1- 

WELL DEVELOPMENT 

17: 

cave im m to 2 2 . a '  

CONSULTlNG HYDROLOGISTS-GEOLOGI~ 



12:01:59.68 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 

RAW DATA 

WELL # 22-86 

WELL DIAMETER= 7.25 INCHES 

VOLUME OF WATER= .64 GALLONS 
LENGTH OF AQUIFER TESTED= 3.93 FEET 
VALUE OF HO= 3.93 FEET 
STATIC WATER LEVEL= 7.27 FEET 
LENGTH OF SCREEN= 8.00 FEET 
WATER TABLE TO BOTTOM OF WELL= 3.93 FEET 

‘Ba,lcd well d@ll 

CASING DIAMETER= 2 . 0 0  INCHES s 

In 6 min. J ‘,+ g a l .  = :!3/Lcrne ! f i  ; a s . / d <  
I SLUG TEST DATA: : s : r r ? n .  

TIME 

---__--- 
0. 8.30 
0. 9. 0 
0. 9.30 
0.10. 0 
0.10.30 
O*lI. 0 
O.Lt.30 
0.12. 0 
0.12.30 
0.13. 0 
0.14. 0 
0.15. 0 
0.16. 0 
0.17. 0 

0.13. 0 
0 .20 .  3 
0.21. 0 
0 . 2 2 .  0 
0.23. 0 
0.24. 0 
0.30. 0 
0.40. 0 
0.49. 0 
0.54. 0 
0.59. 0 
1. 4. 0 
1. 9. 0 
1.21. 0 
1.34. 0 
1.44. 0 
1.54. 0 
2. 5. 0 
2.14. 0 

0.18. o 

r) c ) a  n 

WATER LEVEL TIME SINCE TEST 
( FEET 1 BEGAN (MINUTES) ----------- --------------- 
10.46 8.50 
10.39 9.00 
10.17 9.50 
10.11 10.00 
10.07 10.50 
9.93 11.00 
9.81 11.50 
9.72 12.00 
9.64 12.50 
9.52 13.00 
9.35 14.00 
9.17 15.00 
8.98 16.00 
8.85 17.00 
8.74 18.00 
8.49 19.00 
8.37 2a.00 
8.20 21 300 
8-10 22 .oo 
8 .02  23.00 
7 . 9 3  2 4 . 0 0  
7 . 9 2  30.00 
7.91 40.00 
7.85 49.00 
7.82 54.00 
7.80 59.00 
7.78 64.00 
7.74 69.00 
7.71 81.00 
7.69 94.00 
7.66 104.00 

7.61 125.00 
7.63 114.00 

7.58 134.00 
9 C A. q d A . Q O  



BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-19 a 12:02:08.46 
WELL # 22-86 

PERHEABILXTY=8.98E-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.61E-02* ALPHA 

ALPHA=1.00E-05 MATCH TIME= 7.5 
PERMEABILITY= 1.20E-04 CM/SEC 
STORAGE COEF=7.6lE-07 
CORRELATION NUMBER= 1.00 

COMPUTER CALCULATES 

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEABILITY=l.lSE-O3 / LAG TIME 
BOUWER PERMEABILTY=l.OOE-O3 * -SLOPE 

COMPUTER CALCULATES 
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUAT 

FOR X ON Y: HVORSLEV PERHEABILITY=5.38E-O5 CM/SEC 

FOR Y ON X: HVORSLEV PERMEABILITY=4.32E-O5 CM/SEC 

AVERAGE HVORSLEV PERMEABILITY=4.79E-O5 CM/SEC 
AVERAGE BOUWER PERMEABILITY=8.69E-O6 CM/SEC 
REGRESSION STATISTICS 

BOUWER PERMEABILITY=7.43E-O6CM/SEC 

BOUWER PERMEABILITY=9.94E-O6 CM/SEC 

x ON Y 
LN?EBCEPT= - . 2  7 
StOPE=-7.40E-U3 

I%TERCEPT= - .17 
SLOPE=-9 9OE-03 

Y ON X 

I 

CORRELATION COEFFECXENT- -.86 
CALCULATIONS INDICATE THAT A VALUE OF 6.72 FEET FOR HO 

OR A VALUE OF 1.529 INCHES FOR EFFECTIVE CASING DIA. 
HAY YIELD BETTER RESULTS 

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES M 

PERMEABILITY=8.79E-O4 / SLOPE 
PERMEABILITY=3.09E-O5 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= -. 03 
SLOPE= 2.79E+01 

Y ON X 
INTERCEPT= - * O S  

Cl,O?F= 3 .  qc)l?+r\t 



. .  

AQUIFER TEST DATA 
W U P l N G  or RECOVERY TA n P E  ff AOUIFUI TEST 

HOW 0 MLASURED V'A? .J* PAGE/ Of,-- 
HOW W.L.'r MEASURED c l  J ' * + / /  DEPTH OF PUWP/AIRPIPC 

2 &U P r  P f A  k 4  r / 

R1IDJDISf. OF/FROM PUMPING WELL d PUMP ON: dote 41% ' tlmo 8 YEAS. POINT FOR W.L.'a '8.*r0' - PUMPOFF: 001e lime 
RATION OF AOUIF ER TEST 

z 
c 
0 

0 
a 

s 



ROCXY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

PCUYD TOP OF DEPTH 
M L L  SURFACE CASING STICK OF SI 
NIMBER DATE ELEVATION ELEVATION UP BASE - 
2286 w / 1 2 m  5976.81 59m.05 1.24 i1.m 

W/15/86 
w/15/86 
W/16/86 
w/17/86 
W / 1 9 / M  
10/13/86 
1 1 /26/86 
01 101 /87 
Q2/25/87 
03 /24/87 
05/06/87 
W03187 

06/01/87 
Q8/27/87 
09/03/81 
10/21/87 
11/09/81 

01/11/88 
Q2/29/88 
03/21/88 
W1WM 

o 7 / w a 7  

1 2/21 117 

UATER 
DEPTH 
BELW TOC 

8.38 
8;52 
8.2s 
8.22 
8.28 
8.22 
7.22 
7.55 
8.50 
7.29 
6.17 
5.71 
6.80 
6.25 
6.80 
5.60 
5-90 
8.00 
8.40 
8.00 
6.60 
7.30 
7.20 
6.70 

WATER . 
SURFACE 
ELEVATION 

5969.67 
5960.53 
5969.80 
5969.83 
5969. TI 
5969. 83 

5970 .70 
5969.55 
5910.76 
5971. BB 
59R .% 
5971.25 
5971.80 
5971 .25 
5072. CS 
5972.15 
5910. 05 
5969.65 

5971 . C5 

5970.83 

5970. 05 

5970. n 
5910.85 
5971.35 



LOG OF BORING NO. 23 -bk PAGE I O F 2  

3EOLOGIST(S): 

- *  

I I 1 %  .- 

PROJECT NO: 667-Irab 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 

L ~~ 



LOG OF BORING NO e 22-dL 

GEOLOGIST(S): a 
PAGE 3 OF 3 

DATE PROJECT N O  bb7-ll7d 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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1 ’LOG OF BORING NO. 2-86 PAGE 3 0~3 

DATE , 

\ A  

9 

PROJECT NO 
I I I 

LITHOLOGIC DESCRIPTION 

..., 

. ROCKY FLATS PLANT FIGURE NO. 
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X 

x Water Level Data 

x Saturated Thickness Hydrographs 

Packer Test Data and Results - 

INDEX OF DATA 

Boring No.: 23-86 

Completed ;is well? Yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

- 
- 
- Well  Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

S O U R  POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 UPENDM B 



Project: ?acky Fiats Planc 

8orlng Mothod. bllw Scan AugerlNC core around Surfrco Elovrtlon 5 9 P 1 . 1 8  

LOG OF BORING NO. 

1.5/2.5'=60\. Pale 
GRAVEL: reddish brown 
(i0~5/4)toliqhtolive 
gray (5Y5/2) sand, silt 
andpebbl~s:some 
quartzitacobblea: 
calcareous: poorly sorted: 
anqu1ar;unconsolidatad: 

2.5-5.0'-Sample. 
Recoveredl.2/2.5'-48\. 
GRAVEL: yellowish qray 
(SY8/4)sand,siltand 
pebbles: calcareous: 
poorly sorced: angular: 

5.0-7.0'-Sample. 
Recovered0.7/2.0'=3S\. 
GRAVEL: pale olive (10Y 
6/2) qranite and quartzite 
pebbles: some sand: trace 
clay and silt: calcareous : 
poor1ysorted:compacted: 

7.0-9.5'-Sample. 
Recovered 1.7/2.5'=68%. 

ARAPAHOE FORMATION 

8.2-9.5'. CIAYSTONE: 
pale olive ( 1 O Y  6/21 : 
silty: calcite alonq 
fractures at 8 . 5 '  , 9.0 * , 
and 9.5 : some dark 
yellovish orange (lOYR 
6/61 staining: firm:damp. 

9.5-12.0*-Sample. 
Recoverad2.5/2.5~~100~. 
CUYSTONZ: Yallouish qray 
to greenish gray ( SY 712 
to 5GY 6/11 : sandy and 
silty inupper 1 . 5 '  
increasing in clay content 
with depth: some dark 
yellowish orange ( i o n  
6/61 iron staining: 
ironstone at IO. 5 1 : 
calcareous layers at 9.  5 1 

and10.7': f1rm:damp. 

en trrtlon 
I e a?. t nce 
9 b w d  Inch) 

20  40 
I l l 1  

1111 



0 

e 

a 

~ 

Proloct: kcky Flats Plant [LOG OF BORING NO. 23-86 

l2.0-17.0'-Saluplr. 
RecoveredS.O/S.O1=lOO?. 
C U Y S T O N E :  light olive 
gray ( S Y  5/21 t o  olive 
gray ( S Y  3/21 : Silty: 
calcaroous layer at 13. S ' : 
fim. a- 
17.0-22. o-'-Sample. 
Recovered S. O /S .  0~ -100? .  
C U Y S T O N E :  liqht olive 
Qray ( 5 Y  S/2) : silty: 
trace calcite at 18.1.' : 
trace dark yellowish 
orange (10YR6/6) iron 
staining: finn: damp. 

22.0-27.0'-Sample. 
Racovcred5.0/5.0~-100?. 
C U Y S T O N E :  light olive 
gray to olive gray (SY 512 
to SY 3/21 : silty: some 
darkyellowishoranga 
(1OYR 6/6) iron staining: 
some black organic 
fraqments : f inn: damp. 

27.0-32.0'-Sampla. 
Recove1red5.0/S.0~-100?. 
C U Y S T O N E :  mediumdark 
gray (N4) : silty: firm: 
damp. 

33.0-38.O1-Sarnple. 
Recovered5.0/5.0'=100~. 
RQ04.9/5.0'=98?. 
C U Y S T O N E :  dusky yellow 
( S Y  6/41 to light olive 
gray ( S Y  5/21 to medium 
liqht gray (N 5 )  : trace 
si1 t : soma organic 
Fraqments: dark yellowish' 

. orange ( 1 0 Y R  6/61 mottling 
in light olive qray areas : 
no apparent f ractutes : 
moderately soft to firm: 
damp. 

38.0-40.9'-Sample. 
Ra~overed2.0/2.9~=69~. 
RQD 2.0/2.0'=1001. 
CLAYSTONE: medium liqht 
gray (N 5)  : iron staining 
at 39.0 ' : subvertical 
fracture with iron 
staining from 39. o to 
39.8 ' : Core has a mottled 
appearance w i t h  yellowish 
Qray ( 5 Y  8/11 stains 
throughout: f irn to 
moderatr1ysoft:damp. 

.> 

3bwd IneM 
20 40 



__ 

LOG OF BORING NO. 2= 
Pro )act: Ibcky Flats Plant 

0110 DrIIIod 9/11/86, 9/19/86, 9/22/06. 4/23/86Coordlnat08 N 3 7 3 3 5 . 0 E 2 1 1 5  h i 

en tr8tbon 

b w r /  Inch) 
20 40 

e 8?8 t C 9 

7111 

Romarkr -by: T. 



Project: Rocky Flacs Plant [LOG OF BORING NO. 23-86 

0 8 t O  01lllOd 9/11/86, 9/19/86, 9/22/86, 9/23/86Coordlnato8 N 3 7 3 5  5 .  0 E 2 1 1 5  4 .  i 
BorlnQ Mothod - tbllou Sten PllgrMC core around Surfaco Elovatlon 5 9 8  1 . 18 

60.9-65.5'-SamPle. 
Recovered4.6/4.6'=100\. 
RQD4.3/4.6'=938. 
SILTSTONE: darkgray  (N 
3 ) grading dovnvard i n t o  
dark g r e e n i s h  gray (5CY 
411) clayey s i l t s tone :  
some organic vood 
fraqmants: firm: damp. 

6s.5-70.s1-Sample. 
Recovercd5.0/5.0'=100\. 
RQD3.7/5.0'=748. 
SILTSTONE: dark greenish 
gray (SCY 4 / 1 1  : clayey: 
trace ve ry  f ine-grained . 
sand ; dark  gray (N 39 
c l a y e y s i l t s t o n e  from 
6 8 . 5  t o  70 ,S : calcareous 
l a y e r  a t  66.5 with s l i g h t  
dark yel lowish oranqe 
(lOYR 6/61 i r o n  stains: 

70.5-75.5'-Sample. 
Recovercd2.5/5.O1=508. 
RQD0.0/2.5'=08. 
CLAYSTONE: darkqrecn i sh  
gray (5CY 4/1) : silty: 
trace very f inc-grained 
s a n d : h i q h l y f r a c t u r c d :  
somaoryanic f r aqmen t s in  
v e r t i c a l f r a c t u r e s :  
crumbly: damp. 

7S.5-80.S1-Sample. 
Recovered4.8/S.0i=968. 
RQD2.3/4.8'-488. 
SILTSTONE: darkgreen i sh  
gray ( 5 C Y 4 / 1 )  :someclay 
and very f he-g ra ined  
sand: f e v o r g a n i c s ; v e r y  
p a l e  orange ( 10YR 812) 
calcareous c l ay  layer  a t  
77.5': fim:damp. 

m tration 

bwrl lnccg 
b 8?8t 8nC 0 

20 40 
irll 

I 
I 
I 

i 
I I 
t 
I 

1 
! 

I 

1 

I 

i 
I 

I I 
! 
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Proloct: Focky fiats Planc LOG OF BORING NO. 23-86 

0810 0rlIl.d 911 1/86, 9/19/86, 9/22/06, 5:23/86COOrdln8tO8 N 3 7 3 5 5 . 0  E 2 1 1 5 4 .  4 

Boring Mothod i-bllw SCW &trper/Nt core Ground Surfrco Elovrtlon 5 9  3 1 . 18 

Mat or lal 0 c rlo t Ion 4 
80.5-85.S*-Sample. 
Recovered4.6/5.O1-92%. 
RQD 2.7 / 4 . 6  -59a. 
SILTSTONE: darkgray (N 
3 ) to dark greenish gray 
(SCY 4/1) : interbedded 
O.l'to0.3*bed8of sandy 
siltstone: convoluted 
bedding in places : 
occasionalclayey 
siltstone: firm:damp. 

85.5-90.5'-Sample. 
RecoveredS.O/S.O'-100%. 
RQD1.4/5.0'-28*. 
SILTSTONE: dark gray (N 
3 ) to dark greenish gray 
(5CY 4 /  1) : interbedded 
sandysiltstonebeds (0.5' 
thick: occasionalclayey 
si1tstonelayers:organics 
throughout:calcareous 
concretions fron87.8' to 
88.4': firm:damp. 

90.5-95.S1-Sample. 
RecoveredS.0/5.0'=100%. 
RQDl.2/5.O1=20%. 
SILTSTONE: darkgray (N 
3 ) : interbedded sandy 
siltstoneandclayey 
si1tstonebeds:sandis 
vcryfinc-qrained: 
vertical fracturefrom 
92.5'-95.5* due to 
drilling: crunrbly; firm: 
damp. 

95.S-l00.5'-Sample. 
Recovered4.8/S.O*-96a. 
RQD3.8/5.O1=76%. 
SILTSTONE: darkgray (N 
3) ; trace vary 
fina-qrainedsand 
throuqhout:someorqanics: 
laminated: light olive 
gray (5Y 6/11 mottling 
aroundorganicfraqments: 
firm: damp. 

In trrtlon 

bw./ Inch) 
20 40 

b 8?8t .nC 

illl 



k k y  Fiacs Plant LOG OF BORING NO. '3% Pro (oct: 

Oat. OrlIlod 91 11/86, 91 19/86, 9/22/86. 5/23/86 COOrdlnatO8 X 3 7 3 5 5 . 0 E 2 1 1 j & . L 

Borlng Mothod. %ollov Scan AugeriEE core Ground Surfrco Elovrtlon 5 9 8 1 . 18 

Recovered 5 . 0 / 5 .  d'=lOOt. 
RQD 2 . V 5 . 0  ' =42%.  
SILTSTONE : dark gray (N 
3 ) : sandy: interbedded 
s i l t y  sandstone beds a t  
102.6' and103.8' 
(approximatelyO.r* 
t h i c k ) .  Sandstonelayers 
c o n s i s t  of mediumgray ( N  
5 )  very Line-qrained, 
si1tysand:moderately 
sorted: convoluted beddinq 
c h a r a c t e r i s t i c  of 
interbedded s i l t s t o n e  and 
sandstone 1ayers:some 
,calcareousconcretionsin 
tandy s i l t s t o n e  layers :  
abundantorganics: Firmto 

verticalFracture:roder-. 
a t e l y  sorted: rim: damp. 

Recovered 5 . 0 /  5 . 0  * - 100%. 
llS.5-120.5'-S~pla. 

tn ttrtlon 
a a?a t r nc e 
lbw./ lncN 

20 40 m 



120.5-125.5'-Sarpl.. 
R~cov.r.dS.O/S.0'=100%. 
RQD 3 . S/ S . 0 I =7 8 8. 
SILTSTONE: darkgray (N 
3 )  tomediumgray (N5): 
clayey: with interbadded 
sandy s il tstona : sand is 
tine to very Fine-grained: 
moderately sorted: some 
organic fraqments: 
s 1 ickens ides along 
tractureplanes. 

125.5-130.S1-Sampla. 
Recovered4.8/5.0'=96\. 
RQD 4 . 2 / 4 . B  ' 900%. 
SILTSTONE : dark gray (N 
3 )  tomediumgray (N 5) : 
clayey: with occasional 
intarbeddedsandy 
si1tstone:occasional 
light brown (5YR 6/4) 
calcareousconcrations: 
sodtratalysorted: rim: 
damp. 

TOTAL DEPTH: 130.5 ' 

I b w d  Inchl 
20 40 m 

Romarkr In@ by: T. Mtrohy 

Projoct No. 
I Moru77_? I Hvdta-Search. Inc. --- - - e  7 
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9/26 

I- o 
Y 
7 
0 a 
a 

9/121ooo9/121 
1637 9/26 1 

160 

460 

. I80  

200 

---- 
9/26 1 I738 -- 
9/27 0830 
IO/ 1 1200 

WELL 3-86 

WELL CONSTRUCTION SUMMARY 

9/26 ?C 
9/27 I (  
10/1 

LOCATION or CWROS: 
N 3 7 3 5 5 . 0  E 2 1 1 5 4 . ;  

OTHER 3/8!-etS 
111.00' - 112.00' 
117.50' - 130.50' 

E LEVATION! GROUND L M L  598 l8 ' 
j981 - g 1  ' TOP OF CASING 

COD of stainless steel ca~inq: 0.08'. 

M L L I N G  SUMMARY: 

TOTAL DEPTH Well: 1 1 7 . 0 '  
BOREHOLE OlAMEfER a-00' - 32-00 1 .  * 7L" - 

ORILLER b l e s  B ~ ~ ~ P T s  D r u  CO. 
15865 W. 5th Avenue, Golden, CO 
( I h e  Jarvie) 

W e :  I30.W' 

&00' - 130.50 ' : 5 5/01' 
. .  

RIG Mile  B57 

32.00' - '30.50': Carbide b i t  
ORlLLlNG FLUID O*O0' 
32.00' - 130.50': airhater mst 
SURFACE CASING 5" x 32-50' steel W/ lock- 

B ~ T ~ S I  0.00' - 32.00': TS 

32-00' : * 
x u  can 

WELL DESIGN: 
BASIS: GEOLOGIC LOG GEOPHYSlCnL LOG - 

CONSTRUCTION nME LOG; 
I FlNIS;  

TASK - 
DRILLING: 

7L" 

NC core 

MOWS Locam 
COSING: 

5" st-1 
2- 

nLTER P L A C E M M  

CEMEPmNG: 

LEVELCPM€NNT: 
OTHER: 

Bentonite 

PSIT 
I 986 
9/11 
9/ I9 
9/26 
- 
- - 

9/26 I 2021 9/26 2 
---- 9/26 I 1542 19/26 I I ---- 

WELL DEVELOPMENT 

See Well Develommt SUllMrv Sheet. 

COMMENTS: 

tb water encamtend durW drillinq. 

TOD oi stainless steel c a s k :  0 73 ' 

rive casing and stainless steel 
! e w e r e  bent a d  had to be a t .  

I 
HY DRO-SEARCH .RENO.OENVER CONSULTING HYDROLOG1 STS - GEOLO 



GEOLOGIST(S : 
DATE: */m)fl 

LOG OF BORING NO. 2 3 - a  PAGE/ O F X  

PROJECT NO: dL 7 4-2; 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FlQURE NO. 



LOG OF BORING NO. tx-~% P A G E 2  OF 7 

PROJECT NOd67-{/.2 
1 I 

LITHOLOGIC DESCRIPTION 

3 2 3  {--I- -- 4 - L s - a 4 ( -  

%- C-\ s:' It,@ N. - -- 

ROCKY FLATS PLANT 
a 

FlQURE NO. 



GEOLOG ST(S): DcB 
DATE: 8 I cc4 

LOG OF BORING NO 2 3 - G  PAGE 1 OF. / O  

PROJECT N 0 a 3  -/1,2z 

LITHOLOGIC DESCRIPTION 
f 

I I t  

. .. 

I 

ROCKY FLATS PLANT FIGURE NO. 

\ I 



LOG OF BORING NO. 2 5-a PAGE L O F / o  

I I 1 - /Lx PROJECT NO:LL~ 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT PIQURR NO. 



LOG OF BORINGNO . 2 3  - PAGE 3 OF 10 

GEOLOGIST(S1: a c* 
PROJECT NO: -11.21 I I I 7 

UTHOLOGIC DESCRIPTION 

1 
FIGURE NO. 

ROCKY FLATS PLANT 
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LOG OF BORING NO. 23- PAGE 4 O F f o  

DATE: 9/17/87 

NO 

Nd 

IJO 

PROJECTNO667-/1-7’ 

LITHOLOGIC DESCRIPTION 

m- ROCKY FLATS PLANT 
FIGURE NO. 



LOG OF BORING NO. 2 3 -G PA= C O F  

I 7/87 
I I I PROJECT NO: 4 G7 - If. 2; 

LITHOLOGIC DESCRIPTION 

t I-zd / '  

I 

FIGURE NO. 
ROCKY FLATS PLANT 



GEOLOGIST(S): D C ~  
DATE 8( 

LOG OF BORING NO. z-3 -- PAGE4 O F ( 0  

PROJECT NO:GG7 - 1l-22 
LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 



LOG OF BORING NO. 2 3 -- PAae 3 OP/6 

DA PROJECT NO: 66741- 2 
I 

4 Y .  
'tl - 

RQURE NO. . ROCKY FLATS PLANT 



LOG OF BORING NO 2 3 - a t  PAGE 8 OF /d 

GEOLOGIST(S1: LI C 

PROJECT NO: G 67- /LZ  

LlTHOLOGlC OESCRlPflON 
f 

W 

I -.- 
I \  A 

ROCKY FLATS PLANT FIQURC NO. m-' 
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CLAYSTONE As dove with iron staining on froctures md noderote ommt  of Hg oxide 
rsineral izot ion. 

CLAYSTONE As dove. 

CLAYSTONE As above 
CLAYSTONE As dove 

CLAYSTONE As dove. 



m 
am 
SIA 
P 
I 

1 

i 

I 

I 

j 
! 
I 
I 

I 

i 
I 
i 
i 
I 
j 

i 

! 

I 
L 
i 
j 
i 
1 

I 

i 
I 

I 

i 
1 

I 
! 

1 
i 
i 
i 

1 
I 



! 

i 

I 
i 

I 

1 
I 

! 

! 

I 

! 

i 
j 
! 
! 
I 
! 

I 

I 

! 

i 
j 
I 

~ 

i i 
! 
j 

I 
I 
i 
i 
j 

I 

i 

- a  
L W  w w  
0 0  
5 0  
w w  L L  

1 ,  , 

‘ I  

I i  

I i  

114.4 

1.8 1l.B 

I! 11.8 

!.9 n.9 

. -  
c u m  k k  

- a  
E l  3 -  

c w  0 0  
PIUMlUl 

mslRElIM tinam 

:LAISTONE light groy IN71 to yellowish rpy 157 8/11, bedding not oprrent, ~ e l 1  
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Boring No.: 24-86 

Completed as well? Yes 

Data in Filc 

x Log of Borehole - 
- x Well Construction Summaries 

Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

y Saturated Thickness Hydrographs 
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IO 

12 

14 

.I6 

'18 

-20 

LOCATION Of CWROS: 
N 37354.8 E 21h - 2  .a 

25-86 WELL 

WELL CONSTRUCTION SUMMARY , 0 
5980.45' 
5982.07' 

ELEVATION: GROUND L M L  
TOPOF U S I N G  

- - - I - - - -  

I - 

~ ~~ - 

SCREEN: 51 2" I .D.  scfi. 5 tm 316 stairr 
less steel, threaded and flush 
iointed. 0 . 0 I O ' v i ~  urd0 s c m  
0.25' mlded bottm 

CENTRALIZERS 3oG stainicss steel 
4.3' - 5.59' 

HYDRO-S EARCH REWOENVEA 

I- 7L"- 
I- 

~EORC~S mam 
:AS1Mi: 

9/12 

:Euermffi: 9/12 
9/16 :NEU'Pln€NT: - 

3lHER: 
9/12 
9/12 

Bentonite - - 
I- 
I- 

WELL DEVELOPMENT 

!532 I 9 ' ! 2  I i5  
1650 1 9/16 1 It 

--!- 

1520 , 9/12* 

- 
I - 1  

COMMENTS: 
!b uacer e m t e r e d  d u r h  drillinn. 

TOD of stainless steel ea~iw: 1 .62 '  

~~ 

m to 11.90' 

CON SULTl NG HY OROLOGl STS -GEOLOGIL 
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Boring No.: 25-86 

Completed as well? ‘fes 

Data in Filc 

x Log of Borehole 

X Well Construction Summaries 
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- 

Well Development Summaries - 
- X Hydraulic Conductivity Test Data 

and Results 

x 
y Water Level Data 

Packer Test Data and Results - 
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1 

0110 0rl11od 9/13/86 - 9/17/66 Coord'nrto8 N 37426.3 E 21726.5 
boring Mothod IC Core around Surface Elovatlon 5974.45 

Matorlal Dorcrlotlon 

pebbles ; damp. 

1 1 - 0  - 1 3 . 0 ' -Cu t  t ings . 
CUIY: gray orange (lorn 
7/21 : gravelly: silty: 201 
quartzite pebbles: caliche 
stringers : damp. 

13.0-17.0'-Cuttinqs. 
CLAY : Same as above : 
liqhtolivebrovn ( S Y  
5 / 6 )  : damp. 

Bbwd lncN 
20 4 0  

ROm8rh logged by: T. Cirlliver 6 T. 



20.0-22.O*-~uttings. 
CLAYSTONE: light grayish 
brovn ( S Y R 6 I l ) ;  firm: 
damp. 

22.0-37.O9-Cutfings. 
CLAYSTONE: lightgrayish 
brown ( S Y R 6 / 1 )  ; s i l t y ;  
vary  ve t  (cored w i t h  
v a t e r ) .  

Matorid Dorcrlotlon 
on t atlon 
I 8°C 0 
W./ IncN 

20 4 0  m 

r 



Pro loot: b c h  Flats Plant ILOG OF BORING NO.. u 
~ a t o - ~ r l ~ l o d  9/13/86 - 9 f  17/86 Coordlnrtoo l-4 37426.3 E 21726.5 
Boring Mothod- Core around 8urtrco Eloratkn 5974 45  

M a tor 1.1 0 crlo t Ion q -  
41.6-46.6'-Sampla. 
Rceovarad 5 .0 /5 .0 '=100? .  
RQD3.0/5.0'=608. 
CLAYSTONE: light olive 
gray (5Y 5/21 toolive 
gray (5Y 3/21 : lightbrown 
to dark yellovish orang. 
( LOYR 6/61 iron staining: 
tracesi1t:ironstona: 
alteredclaystone 
concretions from 
46.0-46.6' : firm: dmp. 

46.6-51.6'-Sample. 
Recovercd5.0/5.0'=100?. 
RQD 3.6/5.0 ' = 7 2 ? .  
CLAYSTONE : 1 iqht b r o w  
(LOYR 6/61 grading to 
sedium dark gray (N 4 ) : 
ironstoncFrom46.6-47.0': 
heavy iron staining at 
48- 0 ' : high angle 
fracturesvithcalcite 
alon9Fracturcplaics: 
firm: moist. 

51.6-56.6'-Sample. 
ilecovcrcd 5-01 5 . 0  =loo?.  
RdD4.3/5.0'=868. 
CLAYSTONE: grayish black 
(N2) todarkgray (N3); 
occasionaldarkyellowish 
orange ( lOYR 6/61 iron 
staining; some coaly 
layersandfraqments; 
firm: damp. 

56.6-61.6' -Smpla. 
Recovcrd5.5/5.0~-100? 
RQD 3 . 5 / 5 . 0  *=S78 .  
CUYSTONE: grayish blac.: 
(N 2)  : silty; organicwood 
f raqnrents : L ractures dua 
todrillinq; firm: damp. 

- 
@n t rtlon o?J anc e 
b w r l  IncN 

20 4 0  m 

log@ by: T. Qdliver & T. pirrply Romarkr 
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Project: Pocky Flats Plant (LOG OF BORING NO. 3-86 

0.10 0rUl.d 9/13/06 - '?I\?/& Coordlnatoo N 37426.3 E 21726.5 
Boring Mothod, core around 8urfaco Ekvrtkn 5974.45 

Romart8 

Mat or lal Oorcrlnt Ion 

61.6-66. 6*-Sample. 
Recovarad4.0/S.O*-601. 
RQD 3 . 4 / 4 . 0 ' = 9 2 1 .  
CUYSTONE: light o l i v e  
gray (SY 5/21 : silty: 
occasional very 
f ine-yrained sandstone 
laminations at 63.5' : cai- 
Careous at 63.0 * : hard: 
d r y  to damp. 

66.6-71.6*-Sampla. 
Recovered5.0/5.0*-1001. 
RQD5.0/5.0'-100%. 
CUYSTONE: grayish black 
(N 3 1 : thin interbedded 
silty claystone and clayey 
si1 tstone : highly 
fractured vith numerous 
subvertical slickensides; 
crumbly to firm: damp. 

71.6-74.0 '-Sample. 
Recovared0.0/2.4*-01. 

74.0-79.0'-Sampie. 
Recovered 5.0/5.0'-1001. 

SANDSTONE: dark greenish . 
gray (5CY 4/1) : very 
f ine-qrained: silty: some 
clay: laminations of 
siltstone : convolutad 
bedding: modarataly 
soRed: fim: damp. 

RQD4.2/5.O9~85I. 

7 9 .0 -8  1.1 * -Sample. 
Recovered 2.1/2.l0-1Oo1. 
RQD 1.3/2.1*=628. 
SANDSTONE: Sanr  am above: 
dmp 

D 

by: T. Gulliver 6 T. !krrhv 



Proloct: k k y  Flats Planc ILOG OF BORING NO. 25-86 

Borlng Mothod. ?x: Core around 8urtrco EIormtkn 5974.45 

Matorld 0.acrlotlon 
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I COMMENTS: 

!b water enmcered during drilling. 

TOD oi s u  ess steel casine: 7 .  10 '  

cave frrm TD t o  8G.60' 

WELL '9% 

WELL CONSTRUCTION SUMMARY 
' LOCATION or cwms: 

!J 3 7 4 2 6 . 3  E 31726.5 

- DRILLING SUMMARY: 
.. 

TOTAL DEPTH wLI: 82.00' b t e :  89.80' 

ORILLER h i e s  Bmchers  hill:^ Co. 
IS865 W. 5th Avenue 
Golden. CO (Dave Jamie) 

RIG Wile B 5 7  

89.80': Carbide b i t  
0.00' - 38.56 ' :  B l a d e  b1.t: 38.56' - 

- DRILLING FLUID 9-00 1 - 3 8 9 ,  '. m. Be& 
SURFACE CASING 5'' x L I ' steel w l  lockrne 

- - 89 80'. -t - 
an 

WELL DESIGN: 

BASIS. GC,OLOGlC LOG x GEOPWYSIW LOG - 
W S l N G  STRING6): C:CASING SzSCREEN 

... 

FILTER tIAfERIAL 3242 S J d  

CEHLNT TV'D2 I 

OTHER 3/8" bentonite Pellets 

66.10' - 83.60' 
0.00' - 64.00' 
64.00' - 66.10' 
83.60' - 86.60' 

- HYDRO-SEARCH RCNO*OENVER 

ELEVATION: CROUNOLML 5 a 7 G * 4 f '  
5976 * 5 5  ' TOP OF CASING 

CONSRUCTION TIME LOG: 
I P A R T  I FINISH 

TASK 

GRILLING: 
75" 

!C core 

- 

k a n t n n  
G E O R M  LOCQNG: 
CASING: 

5" steel 

CE ME?m NG : 

OTHER: 
Bentonice 

WELL DEVELOPMENT 

See Well k e l o m n c  Surmarv Sheec 

CONSULTING HYDROLOGISTS-CEOLOGI: b 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CRQlYD TOP OF DEPTH UATER 
UELL SURFACE CASING STIOC OF SI DEPTH 
WUBER DATE ELEVATIOY ELEVATlW Up BASE BELW TOC - 
25M w/30/ab 

1 om1 /a6 
10/13/86 
1 0 / 2 1 m  
10/2u/M 
11/Os/M 
1 1 /W/M 
11 /07/M 
11/2b/M 
01 /01 /I? 
02/25/11? 

QS/OU/8? 
ob/ 03 /u7 
Q?/OU/U? 
OU/W/U7 

w/Q3/u7 
11/w/u7 

01/11/80 
02/2v/80 
05/21 /80 
M/1U/0U 

03111wa7 

08/27/a7 

12/21 /a7 

5974.65 5976.55 2.10 82.00 71.05 
n . 9 3  
71 .42 
76.73 
7b. 59 
74.24 
78.65 
79.52 
71.94 
31.85 
23.92 
21.75 

27.25 
71.70 
24.70 
32.60 
31.40 
21.60 
2u.40 
21 .OO 
u.60 
27.80 
40. 70 

35-38 

UATER 
SURFACE 
ELEVATION 

5905.50 

5905.13 
5899.82 
5901 .% 
5902.31 
5u97.90 
5U97.03 
5906.61 
59cc.R 
5952.63 
5954.80 
5941.17 
5949.50 
5904. 85 
5951.85 
5943.95 
5945.15 
5947.95 
5948.15 
5955.55 
5941.95 
5948.75 
5935 .as 

589a.62 



LOG OF BORING NO. 2 5 - s  PAGE I OF$ 
3- 

ROCKY FLATS PLANT 
FIGURE NO. 

c 



LOG OF BORING NO. 25 - 86 PAGE L OF 16 

PROJECT NO: ,467 - I / =  

- - -  - - - -  - - - 

~~ 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2s -86 P A G E 3  OF ‘? 

FIGURE NO. 
ROCKY FLATS PLANT 

\ 



LOG OF BORING NO. 25-% P A G E ~ O F  

4 3 -  

PROJECT NO 667 -112-2 

LJTHOLOGIC DESCRIPTION 

t 1---I 

ROCKY FLATS PLANT FIGURE NO. 



PAGE 9/ O F j $  LOG OF BORING NO. 25 -a& / 

PROJECT NO: &7 -It 2.2 

LITHOLOGIC DESCRIPTION a; a i  - 
2 

c -Ld/'4 

FIGURE NO. ROCKY FLATS PLANT 
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LOG OF BORING NO. ZS PAGE 9 OF/ 

6 3 -  
GEOLOGIST(S1: b 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: @ 
DATE: 6/q44- 

LOG OF BORING NO. 75 -86 PAGE@ OF (g 

PROJECTNO &7-\\7Z 

h = h  i@ a z  ; $ 4  LITHOLOGIC DESCRIPTION 
d 

S 

ROCKY FLATS PLANT 
FlGURe NO. 
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LOG OF BORING NO. n-% PAGE 1 OF\ 

GEOLOGIST(S): U% 
DATE 

PROJECT NO:ddI-t112 
d Et i 

2s =ti 8:: 0 3  1 3  LITHOLOGIC DESCRIPTION - 
2 

- - -  U 3- -x No Samole 

\t 

5 
CC -1 G 

ROCKY FLATS PLANT FIGURE NO. m- 
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troce OF si It 

CMTSTM Sane os above 5me s i l t ,  troce irm stoining 
NOTE core IS covered wi th iron stoined mud 

! CU\YSTBE: 1 of intervol: some os hove,. froctwe at 50 - 80 degrees. Botton 3 i n  
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- - - 
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Well Development Summaries - 

- X Hydraulic Conductivity Test Data 
' and Results 

X Packer Test Data and Results - 
- X Water Level Data 

X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO I JULY 1988 APPENDIX B 



Pro)oct: bcky Flats Plant 

ARTIFICIAL PILL 

2/2)  g r a n i t e  and qua&zite 
coarsesand, pebb le rand  
cobbles:somrfine-grained 
sand: s i l t y :  s l i g h t l y  

l e a  I calcareous : poorly sorted: 
subangular: 
unconso1idated:dry.  

2.0-4.O'-Sample. 
?O,.id Recovered 0.9/2.0'=45\. 

GRAVEL: Same as above : 
ca1ca reous :ho r i zon ta l  
beddirrq:poorlysorted:  
unconsoli'dated: d ry .  

4.0-7.0~-sample.  
Rccovcred3.0/3.0'=1001. 
GRAVEL: v e r y  pale orange 

I O"!'a ( 1 O Y R  6/21 t o  q r a y i s h  - orange (lOYR7/4)pebbles:  
qrades downward i n t o  

6 / 6 )  coarse-grained sand: 

nonca1careous:poorly 

7.0-8.0'-Sample. 
Recovered 0 . O/ 1 . 0  ' = O \ .  

8.0-12.01-Sample. 
Recovered4.0/4.0 '=100~.  

8.0-9.2'. GRAVEL: very 
pale orange ( l O Y R  6/21 t o  
g ray i sh  oranqe (1OYR 714) 
pebbles wi th  d a r k  
yel lowish orange ( l O Y R  
6/6) coarse-grained sand: 
gravel layer  a t  bottom: 
poorly sorted: 
unconsol idated : vet.  

' - - - -  - - - -  s o r t e d  : subangular:  damp. 

. . . . 

, - - - -  ---- W A H O E  FORXATION 

2 - - - 9.2-12.0 ' . CLAYSTONE: _ _ _ -  pa leo l ive  ( 1 O Y  4/2) to 
gray i sh  o l i v e  ( 1 0 Y  4 / 2 )  
with d a r k  yel lowish aranae 

. - - - -  ---- .---- -- - - ---- 

a -  ~ ~~~ 

( i o n  616 j m o t t l i n g :  
silty: coarse-grained 

9.8 : firm: weathered: 
s t r i n q e r  a t  

'en t 8tlon 
I e *?a5 ant 
BbwW IncN 

20 40 

I 

Page I of 8 
--__.. - I Hydro-Search, Inc. I Projoct No. 

_ _  - - lO6PO6222 ______- - 



M r t orlrl 0 r crlo t Lon 

;2.0-17.0'-Sample. 
RecovaredS.O/S.O'=lOO%. 
C A Y S T O N E  : 1 Lght gray ( N 
i )  tomediumgray ( N  5 )  
vith dark yellowish orange 
( l O Y R 6 / 6 )  mottling. At 
1 5 . 5  grades into medium 
darkgray ( N 4 )  claystone: 
unweathered:damptowet. 

17.0-22.0'-Sample. 
Recovered5.0/5.0'=100?. 

17.0-19.6'. C U Y S T O N E :  
lightgray (N7) tomedium 
gray (N 5 )  vith dark 
yellovlshoranqa ( 1 0 Y R  
6 / 6 1  mottles: firm: damp. 

19.6-22.0'. CIAYSTONE: 
pale olive ( l O Y R  6/2) 
claystone with slight dark 
yellovishoranga ( 1 0 Y R  
6/61 nottlingalonq 
fractures:someironstone 

Recovered 3 .  s/S. o '=69%. 
RQD 2.9/3.5-87?. 
C U Y S T O N E :  dark yellowish 
oranqe (1OYR 6/61 : sandy: 
grades dovnward into a 
dusky yellow ( 5 Y  6/4) 
sandyc1aystone:sevetal 
patches of white very 
fine-qrainedsand; 
conso1idated:dry. 

28.5-33.5'-Sample. 
Rccovercd2.0/5.0~=40~. 
RQD1.5/2.0'=75%. 
CLAYSTONE: light gray (N 
7) and pale yellowish 
brown ( l O Y R  6/2) : white 
caliche at 31.5' (0.29 
thick) : strong reaction 
strongly with HCL: 
conso1idated:dz-y. 

33.5-38.5'-Sampie. 
Recovered 2.1/5.0 ' -4 2?. 
RQD2.1/2.1'=1001. 
C U Y S T O N E :  darkyellowish 
orange (10YR 6/6) with 
moderateyellowishbrown 
( l O Y R 5 / 4 )  limonite 
stains:gradesdovnward 
into a pale yellowish 
brown ( l O Y R  672) slightly 
sandyclayrtona: 

m trrtlon 
er?rtrno 
Ibwd LncN 

20 40 m 



LOG OF BORING NO. 27-86 Qrojoct: POCKY Flats P!=K 

O r t o  0IlII.d 8/29/86 and 9 / i X 6  to  4:18/86 Coordlnator 1: 37794.1 E 22134.9 
Boring Mothod tb~tm scen &germ Core around Surfaco Elovatlon 5961.86 

Mat orlal 0 o r  crlot lon 4 
38.5-43.5'-Sample. 
Recovared 3.6/5.0 ' -73%. 
RQD3.6/3.6'-100%. 
CUYSTONE: light olive 
gray (5Y 5/21  ; soma fine 
tovary fine-graincdsand: 
darkyellovishoranqe 
(1OYR 6/61 mottlinq: black 
organic f raqments : t ev 
caliche stringers: 
conso1idatmd:dry. 

43.5-47.5' -Sample. 
Recovered1.6/4.0'=40%. 
RQD 0.8/1.6 '-50%. 
C U Y  STONE : ye 1 lovish 
brown (1OYR 2/2) w i t h  some 
moderate yellowish oranqe 
(lOYR 6/61 mottling: 
sandy: few black organic 
fraqmants; consolidated: 
damp. 

47.5-52.5'-Sample. 
Recovered5.0/5.0'=100%. 
RQD 5 . 0 /  5.0 ' = 100%. 
CUYSTONE: olive gray ( 5 Y  
3/2) : no mottling: 
hoaoqenous:consolidated: 
dry. 

52.5-57.5'-Sample. 
Rccovered3.5/.5.0'=701. 
RQD 2 . 5  / 3 .5 ' a 7 1 1 . 
CUYSTONE: Same as above: 
dry. 

57.5-62.5 -Sample. 
Recovered5.0/5.0~-100%. 
RQD5.0/5.0'=100%. 
CUYSTONE: olive gray (5Y 
3/2) with moderate 
yellowish brown (10YR 5/4) 
mottling: at 5 9 . 0 '  and 
59.5 hit a thin layer 
0.3' and0.1' thick, 
respectively, ofmoderate 
yellowish b r o w  (1OYR 5 / 4 )  
siltstone nodules: very 
Fine-qrained : dry. 

bn t rtlon 
e r?d anc 
b w r /  IncW 

26 40  m 

Proloct No. 
I06PO6222 I Hydro-Search, Inc. 

Romrrkr b g g d  by: T. k q m y  6 J. Berepran - -  
Page 3 of 8 

-_. ._ 
I__--____ - - 
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LOG OF BORING NO. 27-86 
project: Wiv Flats Plait 

Oat0 DflllOd 8/29/86 ad 9/12/86 CJ 3/18/86 COOrdlnatO8 !? 37794.1 Z 22134.9 
Borlng k t h o d  tbLlcw ~ t e n  huqeriK k r e  around Surtrco Elovrtlon 3961.86 

Mat o r l d  Der crlot Ion 

62.5-67.S1-Sampl.. 
R@cov@r~d5.0/5.0'-100%. 
ROD 5.0/5.0'=1008. 
CUYSTONE: olivegray (5Y 
3/21 ; sandy: several 
moderate yellowish brovn 
(10YR 5/4) siltstone 
nodules at 66.4', 66.9' 
and 67.0 : each layer is 
less than .OS' vide: 
consolidated; moist. 

67.5-72.S1-Samp1e. 
Recovered5.0/5. 91=1008. 
RQD 5.0/5.0'-10@t. 
CLAYSTONE: olive gray ( SY 
3/21 : sandy: moderate 
yellovishbrovn (lOYR5/4) 
siltstone nodules: 
consolidated; moist. 

72.S-77.S1-Sample. 
Xecovered 4.4/5.0 ' -882.  
RQD 4.4 / 4 .4 ' = l 0 0 % -  
CUYSTONE: olivegray (5Y 
3/21 : sandy: layer of 
modera te ye1 1 owls h brovn 
(lOYR 5/4) siltstone 
nodules 73.8 : 
conso1idattd:moist. 

77.5-82. S ' - S u p l . .  
Recoverad4.5/5.0=90~. 
RQD4.5/4.5'=1001. 
CLAYSTONE: olivegray (SY 
3/2) ; sandy: blackorganic 
fraqments:consolidated: 

- 
en tratlon 
I e r?r t a nc e 
3bwrl Inch3 

20 40 nl-r 



(LOG OF BORING NO. 27-86 

Mat orlml 0 e ecriot Ion Depth 

82.5-87.Si-Sanple. 
Recovered 5 . 0 / 5 . 5  =91t - 
RQD5.0/5.0'=1008. 
C U Y S T O N E :  Same a s  above: 
damp. 

a7.5-92.5i-Sample. 
Recovered 5.0/5.0'=1001. 
RQD 5.0/5.0'=1001. 
C L A Y S T 3 N E :  olive gray ( 5 Y  
1/21 : zioderate yellowish 
brovn (10YR5/4) siltstone 
nodules 91. a ' : black 
orqanic fragments: 
consolidated: damp. 

92.5-97.5'-Sample. 
Recovered3.2/5.0'=_ L 
RQD3.0/3.2'=948. 
CUYSTONE: olivegray ( S Y  
3/2 1 ; black organic 
fraqments:consolidated; 
dry. 

Romarke Logged by: T. &qny 6 J. B e r m  

Bbww lnctt 
20  40  

1 1 1 1  



LOG OF BORING NO. -7-86 ProlOCt: -wky Flars Plant 

0110 0r111od 8/29/06 aryl 9/12/86 t o  9/18/86 Coordlnatoa N 37794.i E 22134.9 
8orlng Mothod bllw Scen hner/NC Core Oround Surfaco Elovrtlon 5961.86 

102.5-107.5-Sample. 
Recovetad3.8/5.0'=76%. 
RQD3.0/3.8=79*. 
SILTSTONE: Same as above: 
d r y  - 
107.5-110.S'-Sample. 
Recovered3.0/3.0'=100~. 
RQD3.0/3.0'100?. 
SILTSTONE: same as above: 
d r l .  

110.5-113.5'-Sample. 
Recovered 0.25/3.0'=6?. 
RQD0.0/0.25'=0\. 
SILTSTONE: Same as above: 
dr! . 

1 113.0-117.0*-sample. 
Recoveted2.2/4.0'=55%. 

CLAYSTONE: Olive gray ( 5 Y  
3/2) : silty: somevery 
F ine-grained sand: black 
organic fragments: 
homogenous; consolidated: 
damp. 

i RQD 0.1/2.2'=51. 

117.0-122.0 I -Sample. 

RQD2.7/3.5'=77%. 
CLAYSTONE: olive qtay ( SY 

Recovered3.S/S.0'=708. 

3 / 2 1  : silty: fevorganics: - --- -- - - - hoaoqenous : damp. ----I 

B b w t l  Inch) 
20 40 rrrr 

t 
Romrrk8 lo& by: T. ?lu-#y 6 J. Bergmn 

Projoct No. I H vd r o-Searc h. I nc. I D i m .  6 nf 9 1 Njm222 



Matorla1 Ooacrlotlon 

122.0-127.0'-Sample. 
Recovered S.0/5.0'-1001. 
R Q D S .  01s.09 1001. 
CUYSTONE: olive gray (5Y 
3/71 : silty: somavery 
Fine-qrainedsand: few 
organicfragments: 
homoqenous : hard : dry. 

127.0-132.0'-Sample. 
Recovered5.0/5.0'=1001. 
RQD 5.0/5.0 ' -  1001. 

127.0-129.0'. CUYSTONE: 
olivearay (5Y3/2): 
sandy: black organic 
fraqments:homogeneous: 
conso1idated:dry. 

129.0-132.0 ' . SANDSTONE: 
clay grades ir.to light 
gray (N7) sandstone: 
silty: very fine-grained: 
thin clay laminae : Few 
0rganics:vellsorted; 
rounded: consolidated: 
dry. 

132.0-137.0'-Sample. 
Recovered3.5/5.01=701. 
RQD2.3/3.5=661. 
132.0-133.9'. SANDSTONE: 
lightgray (N7) : silty: 
very f ine-grained : very 
thin clay laminae: vel1 
sorted : rounded : 
consolidated : dry. 

133.9-137.0. CUYSTONE: 
grader into ol iva qra y ( SY 
3/21 claystone: siltyand 
sandy : laminations in 
sandyinterva1s:no 
orqanics:consolidated: 

13 7.0- 14 2.0 * -Sample. 
Recovered3.2/5.O0=641. 
RQD 2.2/3.2'=691. 
CLAYSTONE: olive qray (SY 
3/2) : light brovn (5YR 
6/4)mottling:no 
organics : homogenous : 
slightly damp. 

d r y .  

en trrtlon 
I e a?. t r nc 
BbwW IncN 

20 40 rn 

rlll 
I . .  abecked by: t 

i Project No. 
IlXPO6W Hydro-Search, Inc. Page 7 of 8 



Matori8l Dorcrlotlon t4 
142.0-147.0'-Samplt. 
Recovered5.0/S.0~-100\. 
RQD3.8/S.0'=76\. 
CZAYSTONE: olive gray (5y 
1/21 : silty: somevery 
fine-gra1nedsand:grades 
downward into very 
f ine-grained gray (N 7 1 
sandstone: silty: fev 
orqanics: 1amlnated:vell 
sorted: rounded: 
conso1idated:dry. 

107.0-152.Oe-Sample. 
Recovered5.0/5.Oe=100\. 
RQD 5.0/5.0'1001. 
CLAYSTONE: olive gray ( 5 y  . 
3/2) siltyclaystoneand 
pale olive ( 1OY 6/2) very 
fine-graincdsilty 
sandstone: sandstone 
layers are less thano. 1' 
thick: well sorted: few 
organics: 2duskyyellow 
(5Y6/4) siltstonepockets 
at 148.0 ' : sample exhibits 
increasedclaycontent 
withdepth: consolidated: 
hard: slightly damp. 

152.0-157.0'-Sample. 
Recovered3.1/5.0'=62\. 
RQD0.8/3.1'=26\. 
CZAYSTONE: alternating 
bands of olive gray ( 5 Y  
3/2) claystone andvcry 
fine-grainedgray (N7) 
si1tysandstone:grades 
downward into olive gray 
(5Y3/2)siltyclaystone: 
pale yellowish brown (lorn 
6/2) siltstone nodule at 
155.0': consolidated: 
slightly damp. 

en trrtlon 
I e r i a  t r nc e 
3bww IncN 

20 40 
Tlll 



WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND L N E L  596 * 86 ' 4 LOCATION or COOROS: 

S 3 7 7 9 4 . 1  E 2 2 1 3 L . 9  TOPOF CASING '063.'6' - 

1- WELL D E S I G N :  

BASIS.  GEOLOGIC LCG 2 5EOPHYSICLIL LOG - - 
1- U S I N G  STRINGfSl: C:CASlNG SxSCREEN - -- -- - - 0.00' -- 2 1 . 0 0 '  CI I - 4 - 

0.00'- 128.50' CZ - 
- 4 lt8.50'- 133.00' SI 1 

- - - - - I -  -- 
CASING: C I  5" ' 7 

cz 2" ?.3. Sch. 5 tvpe 3!6 stairr 
Less steel. threaded mi f l u s h  
iointed. 

SCREP(: 51 2" 1.D. scfi. 5 type 316 stairr 
less sceel, threaded ard flush 
jointed, 0.01O"wirewr~ screen, 
0 .25'  welded bottan cap. 

CENTRALIZERS *%ne 

I 

CONSTRUCTION TIME LOG: 
I START I F I N I S H  

8/29 
N=- 9/11 
Reanins! 9/19 

'>'I 

GEORMLOGGING:  A 
CASING; 

8 /29 5'' steel 
2'' stainless 9/22 

I 
FILTER P L A C E M W  

CE MENTI NO: 

CEVELCPMENT: 

OTHER: 
Bentonite 

1 

8 /29 
9 /  I7 
9/19 - - - 
8 /29 

9/22 

-- I '330 
-- I km 

WELL DEVELOPMENT 

see well lkvelormnt s m w  sheet. 

COMMENTS: 
. .  @ 8 '  

~ 

CONS ULTl N G HY OR OLOG I STS - G EOLO G i ST 



LOG OF BORING NO 67-86 PAGE I O F 3  

GEOLOGIST(S1: 
DATE 

PROJECT NO: &I- I 

LlTHOLOGlC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: 
DATE 

LOG OF BORING NO. a-8~ PAGE J 0~3 

ROCKY FLATS PLANT FIGURE NO. 

~ ~~ ~ 
~~ ~~ 



LOG OF BORING NO. 37- 86 PAGE 3 0 ~ 3  
GEOLOGIST(S): 
DATE: 

I:j 
I 1 

ROCKY FLATS PLANT 
FIGURE NO. 



LOG OF BORING NO. 2 7 - i ~  PAGE I OF 

GEOLOGIST(S): 
DATE: PROJECT NOini,,~. - ((a 

LITHOLOGIC DESCRIPTION 

5mpk 

ROCKY FLATS PLANT FIGURE NO. 

~ 



LOG OF BORING NO. mr PAGE 3 O F 6  

iEOLOGlST(S1: M 
, A T E  PROJECT NO 

I I I 

0 

I .  I” 

i 

0 

im 3 .IS 

&‘ 

Q I I- - - I  

~ 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO 27% P A G E 3  OF 

Po 
L 
0 
a 
4 

Po 

% 
M 

3 

=-I- 

PROJECT NOhb7- I 12 

o! 
ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 37-gC, PAGE’/ O F / 5  

GEOLOGIST(S): U% 
DATE 

PROJECT NO b 7  -IN\ 

LITHOLOGIC DESCRIPTION 

. ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: @ 
DATE 

LOG OF BORING NO. J~ - -zL  PAGE 50F15 

LITHOLOGIC DESCRIPTION 



LOG OF BORING NO. 27-& 
PA=E f;F'4 

D A T E  
/&7 fi3k 

PROJECT NO:& 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



I 

_ .  . . . . 

FIGURE NO. 
ROCKY FLATS PLANT 



LOG OF BORING NO. 27.JL PAGE OF 15 

DATE 

1 

I 

-91 - 

1 

PROJECT NO: &l-\\p 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 

I - . .  . .  1 1  - - -  



LOG OF BORING NO. 21- k- PAGE 9 0~15 
GEOLOGIST(Sh an 
D A T E  

PROJECT NO: b,7 - 1 ID 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 

~~ 



I 

t 
8'1 

m F 3 1 V C  

. . .. . 



0 
PAGE II OF P 'LOG OF BORING NO. 37-86 

GEOLOGIST(S1: 
DATE 

rc 
\\ 

PROJECT NO:&,7-!laf 

LITHOLOGIC DESCRIPTION 

L 



’ LOG OF BORING NO. a-86 PAGE13 O f f 5  

GEOLOGIST(S1: !m 
DATE 

PROJECT NO: 1d17- /DL 
I I I 

LITHOLOGIC DESCRIPTION 

I 

- 0  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 27 - 8"  PAGE/^  OF(^ 

GEOLOGIST(S1: \R1A 

I- 

; '/ / I  
- I f 3 7  ! I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 27 -% PAGE / l f  O F I S  

PROJECT NOb7-I n 7 

LITHOLOGIC DESCRIPTION 

' bY5- 

FIGURE NO. ROCKY FLATS PLANT 



GEOLOGIST(S1: i t:'<: 
DATE: I 

LOG OF BORING NO .31- 86  PAGE 15  OF/^ 

PROJECT NO: *&-I - '1 3 i 
I I I 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 

I ~~ 
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MYSTONE: Sme os obove, very thin OpPMx. 1 RII. 
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INDEX OF DATA 

Boring No.: 28-86 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

x W e l l  Construction Summaries 

- 
- 

Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

- 

Packer Test Data and Results - 
X Water Level Data - 
- X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CRARACTERIWTION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY I988 



Pfobct: Rocky Flars Planc ILOO OF BORING NO. 2ke6 

0.10 OrUIod 8/28/86 Coordlnatoo 
Boring Yothod tbllcu Stan h g e r  around Surtmco Elormtlon 5% 

I I I 

ARTInfcfAL FILL 

0-1.O'-Sslpl.. 
Rocwored0.8/1.0'-008. 
GRAVEL: grayish oranqo 
pink (SYR7/7)  t0v.Y 
palooranqo (lOYXRI/Z) 
granito, quartzit. utd 
sandstonopobblesr sandy: 
silty, ca1caroous:poorly 
sortod: subanqular to 
subroundod: 
unconso1idated:dry. 

1.0-2.O'-Sample. 
Racovared0.0/1.0'~08. 

2.0-4.0'-S€mpl.. 
Rocoverad1.5/2.08-7S8. 

tracesilt andvey liqht 
gray (N 8) sand: grayish 
oranqo (lOYR7/4)qraVol 
layor from 3.5-4.0 ' : 
calcaroous: poorly s01t.d: 
unconsolidat8d;dry. 

Rocovormdl.S/l.5'-1008. 
GRAVEL:. Sam0 as -0: 
traco silt and vory light 
gray (N8) sand: vhito (N 
9 )  f ina silt layor at 
4.9 l: calcarooru: dusky 
yellovqroon (5GY 5/21 
f ina-grainmd sand and silz 
layor from5.4-5.5': 
modorately mo=od: 
unconso1idatod:dry. 

5.5-8.O'-Samplo. 
R.cwormd0.0/2.5*-0~. 

G m n L :  SaEo AS .boVO: 

4.0-5.5'-Samph. 

- 
mn trmtlon 
Uowmt IncM 

20 40  

0.1.1 ."GO 

rn 

R O ~ W ~ O  l o g g l ~ d b :  T. h w  Qrdred by: 

Proloct No. 
1- Hydro-Search, Inc. L W I o f 2  
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i % LOG OF BORING NO. 29- E(G 

PROJECT NO: GL7-l Lk 

I 
LITHOLOGIC DESCRIPTION 

t 1x1 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 Y -  27 P A G E L  OF 2 

;EOLOGIST(S): 3 
D A T E  BIZ 4/27 PROJECT NO: (, [- 7- I / .  7 

LITHOLOGIC DESCRIPTION 

I 

ROCKY FLATS PLANT FIGURE NO. 
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Mat erlal Dorcrlotlon 

ROC= FIATS U I W  

o.0-2.O0-Sample. 
Recovered0.5/2.0'-25*. 
GRAVEL: grayish b- 
( 5 Y R  3/2) to dusky brovn 
(5YR2/2)granitaand 
quartzite pebbles and 
cobbles: sand and silt 
matrix: bimodal sorting: 
subangular: 
unconso1idated:looSe; 
damp. 

2.0-3.6'-Sample. 
Recovered 1.6/1.6'=100?. 
GTZAVEL: soderate brovn 
( S Y R  4 / 4 )  granitead 
quartzite pebbles and 
cobbles : sandy : same silt : 
aoorly sorted: subanqular; 
vel 1 packed : damp. 

5.6-6.S1-Sample. 
Recovered0.0/3.0°=0%. 
Cuttings. GRAVEL: light 
brcwn ( 5 Y R  5/6) granite 
and quartzite pebbles and 
cobb1es:unconsolidated; 
dry. 

- 
an trat lon 
e s?r t anc e 
lbwd IncN 

20 40 m 
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project: Rocky nacs PLmc LOG OF BORING NO. 29-86 

Date Orllled 9/9/86 Coordlna t ea 
Boring Method IMLCW SC.ZII &pet Qround Surface Elevation 5957 

taon 
Log 

12.5-17.5'-Sample. 
RecoveredS.O/S.O'-lOO?. 
CLAYSTONE: pale olive 

. (10Y 6/2) withdark 
yellowish orange (1OYR 
6/6) mottling; 
fine-grainedto 
coarse-grainedsand 
stringers:occasional 
calciteinfractures (dark 
yellovish orange 1OYR 
6/6) : SO? sand and SO? 
claystone: firm: moist. 

l7.5-22.S9-Sample. 
Xecovered 2.0/5.0'=40?. 
SANDSTONE: dark yellovish 
orange (lOYR6/6) and 
light gray (N 7) ; silty; 
sonec1ay;aoist;soft. \ 22.5-25.5'. Lost core. 

- 

I . TOTXLDE?T€f: 25.5' 

' en  tratlon 
qes%tance 
B b w d  IncN 

2 0  40 
7-r l - r  

Project No. 
106m222 Hydro-Search, Inc. Page 2 of 2 
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LOG OF BORING NO. 2 9-st-4 PAGE X O F  3 
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LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 
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LOG OF BORING NO. 2 9 - 6  PAGE 3 0 F 3  
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PROJECT NO: C L Y - I I  22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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GEOPW?S.LOGCINO; 
CASING: 

2" stainless 

-18 

--_I_- - - - A - - - 
916 1630 916 1639 

1 

916 
9/12 

BRntonite , 9/6 

CE MEtCTl NG: 

O 7 H E R :  
t€VELCPMENT: - 

WELL 30-56 

--.- 
---- 1650 916 1700 

_1635 ,91&, 1650 

1010 9/19 1030 

1641 916 1&2 

- - - 
L. .1625_ ,%LS_1630  

WELL CONSTRUCTION SUMMARY 

DRILLING SUMMARY: 
: 14.93' &le : 16.03' TOTAL CEPTH 

60REHOL€ DIAMETER '!? 

D R I L L E R  BaVleS BrOchQrs Drillins c6. 
15865 W. Sch Averare 
Golden, CO (Dave Jarvie) 

IG Ap €+Sf - 

' steel w/ lockinu 

LOG 2 GEOPHYSICAL LOG - 

~~ 

2.00'  - 2.20' 
15.10' - 15,60' 

I 
LI HYDRO-SEARCH RCNO*DCNVCS 

ELEVATION: GROUNO LOEL 
TOP OF CASINO 

S35$' 
99% K)' 

CONmUCTlON TIME LOG: 

I-1-1-1- 

1-I--1-1- 

---- I-I-1-1- 
I I I -1- 

WELL DEVELOPMENT 

- -- 
See Well bel- Sheer. 

.r 

- 

COMMENTS: 

%bb: 6 k ?P 2 t i l J h .  

TOD of-stainless steel mix: !.SO' 

Care fm 'ID to  15.M' 
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Project: bckY Flats p b n t  LOGOF BORINGNO. 3- 

Date DrIIIod 9/6/86 Coordlnatea 
Borlng Mothod l-bllau S t a n  Auger Qround Surface Elovatlon 5955 

ARTIFICIAL PILL 

O.O-2.O@-Sample. 
Recovered1.2/2.0@-60~. 
0.0-0.8'. GRAVEL: 
granite and quartzite 
ebbles: sandy: silty: 
oorlv sorted : vet. 
0.8-2.0'. CLAYSTONE: 
dusky brown ( 5 Y  2/2) and 
olive gray ( 5 Y  3/2) : 
silty: noist tovet. 

ARAPAHOE FORMATION 

2.0-4.01-Sample. 
Recovered2.Q/2.0'=100*. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2) : some dark 
yellowish orange (10YR 
6/6) iron staining: 
slightlycalcareous: 
silty: firs:moist. 

4.Q-6.01-Sample. 
Recovered 2.0/2.0 @=loo?. 
CLAYSTONE: light olive 
gray (5Y 5/2) : some dark 
yellovish orange (lOYR 
6 / 6 )  iron sraininq; 
fragments of calcite: some 
light olive gray ( 5 Y  5/2) 
fine-grained sand: soft to 
moderate1yfirm:moist. 

6.0-ll.O'-Samplc. 
Recovered 5.0/5.0'=100*. 
CLAYSTONE: light olive 
gray (SY 5/2) : some dark 
yellovish orange (10YR 
6 / 6 )  iron stains: calcite 
concretion at 6.3 * : firm: 
damp. 

11.0-16.0@-Sample. 
Recovered 5 . 0 / 5 . 0  @ =lOOt. 
CLAYSTONE: olivegray ( 5 Y  
3/2) to olive brown ( 5 Y  
4 / 4 )  : firm: damp. 

TOTALDEPTH: 16.0' 

- 
en trotlon 
I e 8% t m c e  
3bwd IncN 

20 40 m 

rllr 
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LOGOFBORlNGNO.~O-G PAGE 1 OF 

PROJECT N O  6 6?-//-22 

LITHOLOGIC DESCRlPTlON 

FIGURE NO. ROCKY FLATS PLANT 
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MNM Vey Ii$t y I INI, bedding noi opmnt, highly weotw 
mimolizotion occurs locol ly, SI ight si It frac ion $‘IY1 ng Oxide 
sl i@ly friob s e, iron stoining lml iy and on 

MNM Vey Ii$t y I INI, bedding noi opmnt, highly weotw 
mimolizotion occurs locol ly, SI ight si It frac ion $‘IY1 ng Oxide 
sl i@ly friob s e, iron stoining lml iy and on 

XAYSTM: SUE os obave. 

CLAYSTONE: Sme os otuve. 

, 



INDEX OF DATA 

Boring No.: 21-86 

Completed as well? Yes 

Data in  Filc 

x Log of Borehole 

X W e l l  Construction Summaries 

Wel l  Development Summaries 

- 
- 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FWTS PLANT. GOLDEN, C O L O R M O  1 JULY 1988 APPEND= B 



Mrtorlrl Ooacrlotlon 

ARTIFICIAL PILL 

0-7.0'-Samph. Recovered 
2.0/2.0'-1001. 
0-0.9': SILTY GRAVEL: 
grayish brown (SYR 2 /2 )  
very f 1ne-qrain.d 
sand, silt and gravml: 
fmv root.: poorly rorted: 
angular: unconsolfdated: 
dry 

W M O E  PORIUTION 

0.9-2.0': SAND: light 
gray ( N  8/01 to dusky brow 
( S Y R  3/21 medium to flne- 
grained: some clayey eand: 
moderately sorted: flrm: 
apparent bedding from 
variation in clay fraction, 
alternating layer. of sand 
and clayey rand: dark 
yellov stain (lOYR 6/45) 
incream in sand and silt  
percent from 1.5-2.0 * : 
flrm: damp. . 

2.0-4.0'-bample. 
Recovered 1.2/2.0'-601. 
SAND: light gray (N 8 / 0 )  
to grayish orange (lOYR 
4 / 4 1 ;  medium-grained sand, 
some clay and silt: dark 
yellOVi8h orange (lOYR 6/6) 
mottles: calcareous rand 
from 3.0-3.S': firm: damp. 

4.0-7.O'-S=plm. 
Recovered 3.0/3.0~~1001. 
SAND: grayish orange ' 

(10YR 7 / 4 ) :  silty and 
clayey sand at 4.9 and 
6.2': calcareou8 fracture 
at 6 . 8 l :  medium to fine- 
grained: quartz 
predorinatemr roft: damp. 

Remark8 baaed bv: T. & h v  

on t rtlon o h \  r nc 
Ibwd IncM 

2 0  40 
rlll 



Mat orlrl Dorcrbt Ion 

7.0-12.0'-Sample. 
Recovered 5.0/5.0'-100%. 
SAND: grayish orange 
(10YR 7/41 : medium to fine- 
grained: moderately clean: 
some milt: slight color 
variation to pale olive 
(1OYR 6/2) v i t h  depth: 
cloft; damp. 

12.0-17.0'-Sample. 
Recovered 4.0/5.01-801. 
12.0-14.9 ' : SAND: pale 
olive (1OYFt 6/21 to grayish 
orange (10YR 7/4); medium 
to ffnc-grained: moderately 
clean: eome silt: molt: 
damp. 

14.9-16.5': CUYSTOHE: 
grayish olive (10Y 9/2) : 
dark.. yollovi~h orange 
( 1 O Y R  6/61 mottle.: 
occasional thin sand layer, 
at 14.a and 15.8': mlightl' 
calcareoum: ffm: damp. 

16.5-17.0': CUYSTONE: 
dark olive gray ( 5 Y  3/2) : 
silty: black vood 

' fragment.: firm: damp. 

17.0-22.0'-Sample. 
Recovered 5.0/5.0'-1001. 
17.2-17.7 ' : CUYSTOHE: 
dark olive gray (SY 3/2); 
milty: black vood 
fragmant8: firm; damp. 

17.7-20.0': SAND:  pal. 
oliva (1OY 6/21: yellovish 
orang. (10YR 6/6) mottlem: 
some f ine-grained Band: 
occasional sand lenmem 
0.2' thick: milty: firm: 
damp. 

Romrrkr ' -by: r. 



Pr olect: *kv i'L.ics P I m t  LOG OF BORING NO. 21-86 

D a t ~  Oflllod 9/7/86 Coordlnrtoa :: 38066.2 C 21661.8 

Mat erlal 0 e e crlot Ion 

I O .  0-2 0 . 9  ' : 
noderate yellowish brown 
[ l O Y R  S / 4 )  t o  dark 
pllovieh orang. (lorn 616) ; 
lark 'yellowish oranqe ( l o y R  
5/61 atainar firm: damp. 

CUYSTOHL: 

1 0 . 9 - 2 2 . 0  ' : CUYSTONE: 
noderate ysllowioh brown 
[ l O Y R  S / 4 )  t o  dark 
fallovieh oranqe (lorn 
5/61; dark yelloviah orange 
( 1 0 Y R  6/61 atainm: iron- 
nonet f irm: daap. 

- 

TOTAL DEPTX: 2 2 . 0 '  

Remark8 ' bWredby:t .Hmhv 

- 
'en tretlon 
I e 8% tan c e 
B b w d  Inch) 

20 40 l-rn- 



WELL 31-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: ELEVATION: GROUND L N E L  5%' 

TOP OF CASING 5466.50' 

DRILLING SUMMARY: 

TOTAL DEPTH : 17.32' ! W e !  22.06' 
eotwoLc DIAMETER 74" 

DRILLING FLU10 bne 

WELL DESIGN: 
BASIS: GEOLOGIC LOG x GEOPHYS1CU LOG - 
QSWC STillNG(S): Ca CASING S.SCRLLN 

p..oo' - U , ' S L  - - -- 
2A6' - 17.32' S t .  I - 

CONSRUCTION TIME LOG: 

TASK - 

GFOP'HYS. LOGGING: 
ChSlM: 

2" stainlessd 

9ntxuLlg lO 
ISIS. 9/2 9/2 1530 

9/12 12bO 9/12 1240 ---- 
I 

---- 
---- -1-l-l- 

WELL DEVELOPMENT 

See Well kvelgprene sCr;marv Saeec. 

II D 

COMMENTS: 

Nd uater eweatered &rim d r u  he. 

Too of stai,!ess steel casinn: 2.50' 

I 

. 

CONSULTING HYDROLOGISTS-GEOLOGISTS 
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LOG OF BORING NO. 3, \ -  6 PAGE L O F 3  I 

PROJECT NO: 6 67 - I 1 - P Z  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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1.1 R 

I 
I 
I 

j 

I 
I 

! 
~ 

i 

i 

! 
i 
I 

I 
j 

, 
, 
i 

i 
I 

I 
I 

! 

I 

I 
I 

I 
I 

1 
I 

3 
3 
n 
1 

4 
0 
c n 

3 
9 
P n 

P 
z 
111 

n 

m 
ffl 
F 
ffl 

r- 
ffl 
0 
ffl 

u 
ffl 
F 
ffl 

m 
u1 
L 
ffl 



I co 

3 2 
u 

I 59'4e 59l49 59bO SSbl 59bZ ssb3 59b- 
S9l45 59'46 5947 

. \ \ \ \ \ \ \ \ \ \  
\ \ \ \ \ \ \ \ \ \  
\ \ \ \ \ \ \ \ \ \  

....... ,g@ ............. ............ I ,............ 
i : S : S : S : \  

i S :  K :  .K: \ 

i : z: s: s: \ 

. . . . . . . . . . . .  

. . . . . . . . . . .  
. . . . . . .  

CT) 

5 
4 z 

2- 
2% 
Y 

..................... .......... 
! i '1. i '1.. 
! 1 ' 1  I $  
"> > 
! \  , \ ,  I \ \ \ \ \ \  

\ \ \ \ \ \  

E e 
3 

PERCENT 
RCCOVERT 

RCCOVERY 
INTERVhL 

On run I F  I 

nEPintFi 

11: 
z 
ag3 
5482 



Y 

L 

ti 
i 
8 

P 
c 

0 

I 

I 

m 
WIM 
SIH 

ya 
j 

I 

i 

j 

1 ! 

j 

1 

, 

1 

1 
i 

I 

j 

I 
I 

i 

i 
i 
I 

I 

i 
I 

I I 
I 
I 
I 
I 

i 
i 

/IS 

1 
I 

! 

! 
I 
I 

4 

P 
n 
r 

1 
I 
P n 

e 
m 
c 
ul 

m 
.m 
c 
m 

P 
.m 
c 
u) 

(0 m 
c 
111 

. .  



INDEX OF DATA 

Boring No.: 32-86 

Compleied as well? *,I?= 

Data in File 

X Log of Borenole 

X Well Construct~on Summaries 

Well Development Summaries 

- 

X Hydraulic Conductivity Test Data - 
and Results 

I( Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY P U T S  PLANT. GOLDEN, COLORMO 1 JULY 1988 UPENDM B 



Mat erlrl Der criot Ion 

)-2.C'-Sample. Recovered 
!. 0/7.0'-100\. 

1-0 .8 ' :  X P  SOIL: dark 
rellovimh zrown (LOYR 4 / 2 )  : 
1ncon8olidated : dry. 

ARAPNiOE FORMATION 

0 0-2.0 SANDSTONE: l i g h t  
gray (N 7 )  : madium t o  f i n e -  
grained: mostly f ine-  
grained sand and s i l t :  
s l i g h t l y  calcareoum: 
massive: no a p p a r s n t  
badding: wall oorced: f i r m :  
dry.  

7 . 0 - 4 . 0 ' - 5 ~ p l e .  
Recovered t.O/t.O'=lOO~. 
SANDSTONE : 1 i gh t  gray 
(N 7 ) :  dark yellOWi8h 
orange ( 1 O Y R  6 /61  s t a i n s :  
increase  i n  milt content :  
s o f t :  w e l l  r o r t e d :  dry.  

4.0-7.0'-5ample. 
Recovered 3.0/3.0'=100%. 
SANDSTONE: l i g h t  gray 
(H 7 )  V l t h  d a r k  y e l l O V l 8 h  
oranqe ( 1 O Y R  6 / 6 )  mottling: 
increamed c l a y  and silt a t  
4 . 8 '  t o  6.3': bedding  0.05' 
t h i ck :  apparent  bedding 
from variat ion.  i n  
mtaining: l e a f  imprintm: 
very a l i g h t l y  calcareoum 
along fractur.8: .oft: 
damp. 

7.o-lz.O~-Sample. 
Recovered 5 . 0 /  5.0'=100\. 
SANDSTONE: I n e d i U m  l i g h t  
gray (N 6) to madium dark 
g r a y  ( N  4 ) :  f i n e  t o  v e r y  
f ine-qrained:  8 i l t y  v i t h  
some c lay :  dark y e l l o v h h  
orange (lOYR 6 / 6 )  mtains: 
Clayey sand l a y e r s  
a l t e r n a t e  v i t h  .and layer8 
0.5-0 .8 '  t h i c k :  . O f t :  damp# 

en trrtlon 
e 8% t a nc e 
NowU IncN 

20 4 0  m 
Other 
Tests 

Remarks b m  by: T. N.~d-iv b J. Bergran 

lUjrn222 I Hydro-Search, Inc.. 1 Page 1 of 7 
Projoct No. 



I 

12.0-17.0'-Sampla. 
Recovarad 5.0/5.0'=100\. 

,n trrtlon 
a a?' t r nc e 
lbwd Inch) 

20 4 0  
[IIT 

- - 
4 - - - - 
-.I - - - 
- 

Remark8 bogged bv: T. % q h y  6 J. Bergnan 

Project NO. 

1 0 6 2 2 2  Hydro-Search, Inc. Pane 1 of 7 



Remark8 

Matorlal Deactlotlon 4 

57.0-62.0'-SarnpTa. 
Recovered 4.3/ S .0'=86*. 
RQD- 3.2/4.3'-75%. 
CUYSTONE: o l i v e  gray (5Y 
3/21: some black organic  
fragments:  rev wood 
F ragments: some moderate 
y8llOWlSh brown e i l t s t o n c :  
ve ry  w a l l  sortad: 
conso l ida t ed :  firm: damp. 

La& bv: T. %dw d J. Berm 

m tratlon 

Ibwr/ IncN 
20 40  

b 8?8 t 

m 

- .  . .  
U 
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ILOG OF BORING NO. 22-5., 

Materlrl Oemcrlot1on 4 

Qb0.0 /0 .6 ' -01 .  
- - -  CUYSTONE: o l i v e  gray ( 5 ~  
- - -  3/21: few moderate 

yellowish brown ( 1 O Y R  5/4) 
mot t l e s :  w a l l  sorted: 
con8olidatmd: . no organica: 
hOm0genOU8: damp. 

7 2.0- 7 7 . 0  '- S a m p  1 a. 
Recoverad 2.5/5.0'-50\. 

CXYSTONE: o l i v e  gray (5Y 
3 / 2 ) :  very w e l l  eorted: 
consolidated: horoqenoun: 
eevaral  black organic  
fragments: . l i gh t ly  damp. 

RQb0.6/2.5'-24\. 

I 7 8.0- 8 3.0 '- S amp 1 e . 
Recovered 3.0/S.0'=608. 
RQD=2.2/3.0'=73\. 

olive gray (5Y 
3/2) : moderate yel lowish 
brovn ( 1 O Y R  5 / 4 )  e i l t s t o n e  
nodules: v e l 1  sonad: 
consolidatad: horoqenoun: 
no orqanics: moist. 

- 
en trrtlon 

bwd Inch) 
2 0  4 0  

e 878 tan c e 

m 

Remark. lo& bv: f. %*v 6 J. Berm 

i 
rrujucr nu. 

106P06222 I Hydro-Search, Inc. I Pa@?4of 7 



I I 

Materlal Oeocrlotlon 4 
8 3.0-8 7.O'-Sample. 
Rocovorod 3 .0 /4 .0 ' -75%.  
R Q D = 1 . 4 / 3 . 0 ' = 4 7 \ .  
:LAYSTONE: o l ive  gray  (SY 
1/71 ; common moderate 
p l l o w i a h  brown ( 1 O Y R  5 / 4 )  
nottles and a i l t a t o n e  
rodulos: v o l l  sortod: 
:onsol i d a t o d  : homoganous : 
n 0 i . t .  

B7.0-9 2.0  '-Sample. 
Recovered 3.0 5.0 '-76%. 
RQD-0.0/3.8'=0%. 
CIAYSTONE: o l i v e  gray (5Y 
3/21;  interbeddad gray (N 
7) sandy and a i l t y  clay: 
vory  Fino-grained: v o l l  
monad: consol  idatod: 
n i c o l y  l a n i n a t o d  0.7'thiCk: 
moist .  

9 2 .0 -9  7.0 ' -Sample.  
Rocovored. 2 /  5.0'=64%. 
R Q D = 2 . 9 /  3 . 2 ' = 9  lt . SILTY 
SANDSTONE: 1 i g h t  gray 
(N 7 )  intarboddad with 
o l i v e  gray  (SY 1/21 milty 
clay: vory f in.-grainod: 
vory v o l l  sor ted :  roundod: 
consol i&atod:  dry. 

97.0- 1 0  3.0'- Samplo. 
Rocovored 3.6/6.0'=60& 
RQD-1.3/3.6-368. 
CUYSTONE: o l ive  gray (SY 
3/2) c lay  and s i l t y  clay: 
vory Finm-qrained: l i t t l o  
sand: :'ow moderato 
yo1 1 ow : s h  brown mottlos 

sorted: COn80lidatod: 
r l i q h t l y  damp. 

(10YR S / 4 ) :  vow v o l l  

Remark8 la@ by: T. k q h y  6 J. Bergmn 

I b w d  IncN 
2 0  40  

I I F--I--' volscr llJ6Po6222 nu. I Hydro-Search, Inc. I ~ a g e j o f i  



Mrterlrl Oeicrlotion 4 
I 

- - _ _  - - _ _  - - _ _  . - _ _ _  - - - -  . - _ _ _  - - _ -  
):-:-I-: 10 3.0- 10 7.0 '- Samp le. 

_ _ _ _  RQD-0.0/2.3'-08. 
. - -  - - _ -  _ 3 CLAYSTONE: 
::I:: 3/71 clay and silty clay: 
- - _ - _  - - - -  n o m  very flne-qrained 

- - _ _  . _ _ _  . - - _ _  - - _ _  . - - -  . - - -  - - - -  
- - - _- Recovered 2.3/ 4.0'-588. 

olive gray (SY - -  . _  - - -  - - - _  
nand: very wall sorted: 
rounded: sliqhtly damp. 

- - _ _  . - _ _ _  - - _ -  - - _ _ _  - - _ _  . - _ _ _  - - - -  107.0- 11 2.0 I- Sampl e. 
Racovered 2 . 3 / S . O  ' - 4 6 % .  
RQD- 1.1/ 2 . 3  ' -4 8 8 . 
C S Y S T O N E :  olive gray (5Y 
3/71 clay and silty clay: 
very well sorted: 
consolidated: slightly 
damp. 

112.0- 11 7.0'- Samp le. 
Recovered 4.21 5 . 0 ' - 8 3 % .  

115.2': CUYSTONE: oliv 
RQD-2. 8 /  4 . 2 ' = 6  7 8.  112.8- 

gray ( S Y  3/2) clay and 
silty clay: abundant 
yellowish brown (1OYR 5/41 
pebble and gravel-eirad 
nodules: angular: 
moderately sorted: d r f .  
115.2-117': SAND: , light 
gray ( N  7/0):.very fina- 
grained: gradational 
contact: vary well sorted: 
rounded: consolidated: dry. 

117.0- 12 2.0 l- Sample. 
Recovered 2.2/ 5 .01-448. 
RQ*0.5/2.2'-238. 
SAND: light gray (N 7 / 0 ) ;  
very fine-qrainsd and nilty 
nand: very wall aorted: 
rounded: conmolidated: 

laminated v i t h  alternating 
10W.r 1.0' b8COm88 

clay and gray (N 7) 
Llne-grained sand: 

bn t W o n  
e i?A r nc e 
Ibws/ IncN 

20 4 0  
H7-r 

Romrrkr logged by: T. %qnv 6 J. Bet- 

I P a g e 6 0 i i  
Project No. 
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I 

! 

1 

Materlal Doocrlotlon 

12 2.0- 12 7.08-Sampla. 
tacovarad 4.2/ 5.0'-848. 
tQD-4.0/ 4 . 2 ' - 9  S8. SILTY 
SAND: light gray (N 7 / 0 ) ;  
!in. and vary Linm-qrainad 
land and silty mand: thinly 
Laminatad v i t h  altamatinq 
layarm ot oliva gray (SY 
1/71 clay and light gray (N 
7) rand: wall somed: 
:onmolidated: roundad: dry. 

12 7.0- 13 2.0 '-Samp 1 a. 
Recovered 2 .O/ 5.0'1408. 
RQC=0.8/2.0'=408. 
CLAYSTONE: oliva gray (5Y 
3\21 clay and silty clay: 
one moderate yellowish 
brovn (1OYR 5 / 4 )  8iltstone 
layer at 131.0' 0.02'wide: 
vary w a l l  sorted: 
con8olidatad: roundad: dry. 

13 2.0- 13 5.0 '-Sample. 
Recovered 1.5 /  3. o ' - S o t .  
RQD-0.0/3.0'=08. 
C'LAYSTONE: olive gray (5Y 
3/2); no mottles: veli 
sorted: consolidated: 
homogenous: dry. 

TQTAL DEPTH: 135.0' 

en t 8tlon 
I e o?A anc e 
3 b w d  IncN 

2 0  40 rrrr 

Remark8 bgged by: T. %rphy 6 J. Per- Qlecked by: -4w 
Project No. 
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LOG OF BORING NO. .% -8d PAGE / O F 3  a- 

PROJECT N O : k - I - ( U  

LITHOLOGIC DESCRIPTION 

1 1 

.o p-' 

.6 )i 

ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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GEOLOGIST(S1: &? 
DATE 

- OG OF BORING NO. 32- Bb PAGE 3 OF 3 

PROJECT NO:(&' - //ad 

LITHOLOGIC DESCRIPTION 
51 i 
'tl g p 

z 

ROCKY FLATS PLANT FIGURE NO. 



1 PAGE / OF LOG OF BORING NO .3z-& 

3\ -0 

i* 

31.2. 
33.x 

+o 

36.0 
3 6 . 0  
- 

L O  

45.0 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3z-m PAGE L O F  ! t  

LITHOLOGIC DESCRIPTION 
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ROCKY FLATS PLANT FIGURE NO. 



t P A G E S  OF1( LOG OF BORING NO .3 2 - ec 

EOLOGIST(S1: D 0 I 
PROJECT NO: &'I -I(-* I 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S): D- 
DATE: 8/.4 /q 

0 

1 

LOG OF BORlFI 

PROJECT NOLL7 - (1-2 

LITHOLOGIC DESCRIPTION 

t -I- --I 
t I - - - I  

il 
~ 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3-2-G PAGE r O f  1 ' 

iEOLOGIST(S): D C b  

T 

PROJECT NO:G 67- "-ZZ 

LITHOLOGIC DESCRIPTION d fi 
5 

Is i E  g s  
't, 0 ,  

I I .  . 

ROCKY FLATS PLANT FIGURE NO. 

I 



P A G E 6  OF J I  LOG OF BORING NO. '-,2-* 

'S-0'. 

'4 

PROJECT NO: d G  7 - 1'- ' 
I I 1 

LITHOLOGIC DESCRIPTION 

css-l / \ I  

FIGURE NO. ROCKY FLATS PLANT 



P A G E 7  OF 1 1  LOG OF BORING NO. 3 r - a  

0 

PROJECT NO: 663-11.22 

d SCi g 
;: k: d; LITHOLOGIC DESCRIPTION ' 6  0 s  

A 

I 

ROCKY FLATS PLANT FIGURE NO. 
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109 .-r 
1 0 1 . 7  1 -e 

LOG OF BORING NO. 3 2-9 PAGE 8 OF I t  

PROJECT NO: d L 7 - f / . 2 7  
I I 

ROCKY FLATS PLANT FIGURE NO. 



3 

'IID 

I I- - -I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3 2  -q PAGE 0.0F I \ 

PROJECT NO:(,L? 4.2 

'ti o z  LITHOLOGIC DESCRIPTION - 

FIGURE NO. ROCKY FLATS PLANT 
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LITHOLOGIC DESCRIPTION 
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ROCKY FLATS PLANT FIGURE NO. 
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SANDY GkWELLY DAY, p i e  e l l o m h  brom 110 YR 6/21 Est plast mcd 
Grovel mqulor to SU!I-O~U rn Pourly yotied tiox size 3 5 ca Swe 
rwt notefiol 

SANDSTONE T o p  of Bebock 

i 

uel 1 sorted, silt t o  M6 sard 

CL 

Ver lirjt goy to k i t e  IN 8-N 91 Sone very thin COCO3 s t r i n p  Sold 

SANDSTONE As above, oiso has dati y e i l o u i i  ororm I10 YR 6/61 coloring 

SMDSTONE As dove, me Call3 in motrix Some block ccsb moterioi 

SANDSTM Pinkish gr 15 I R  8/11 to  dark yellowish oro e 110 IR 6/61 tbd to 

I-! m m l  Til ted approx 25 degrees Some corb nateriol, iron stoining 
Some COCO3 in smol I froctures Troce cloy 

h i  hly teot le red ibd t o  highly frioble I 1 ding th in  loyered lapprox 

Some COCO3 in smaI'I'froctures.'l Troce c loy  

SANDSTM Pinkish gr 15 I R  8/11 to  dark yellowish oro e 110 IR 6/61 tbd to 

I-! m m l  Til ted aocrox 25 dearees Some corb nateriol. iron stoininq 
h i  hly teot le red ibd t o  highly frioble I 1 ding th in  loyered lapprox 



-- 

degrees Bedding oyle : 20 degees 

CLAW SILTSTOM Very I i$t q-oy !o dark yellowish oroye IN 8 to  10 IR 6/61 Hod 
red - t - i I --- ted bedding - (20 deqreesl 

CLAKY SILTSTOK Sone os dive Bddiy c i o w  to horizoniol 

CLA'IEI SILTSlOM Sone os otnve Sli$tly weaihered, sli$tly friable Bedding mt 



c - - I  + a  a c  z w  w w  
w w  > a  
0 0  o w  
L O  u c  
w w  L I Z  & a  a -  

;IUY BAYSTBE. Some os abave. 

SILTY BAYSTONE: Sone os above. 

NO WPIE 
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CLAYSTONE: Sme os above. 

il :LAYSTONE Some os obove Beddim not oDpcrent ond mwnt of  iron stoinin 
diminishes ~ I O W  62 8 f t  , silt froction is dissentnoted throug ut 

CLAYSTONE. Sone os ohve 

NO %IRE 
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'ClAYSIONE Omk goy IN 31, beddin my be horizontal based on oppm d' c r e  
breaks Ileathered, st ibtly friable, corbomceous, occosioml bodies of 
cm I 
Hedium gay i N  51,- bedino no1 apparent, ileathered, sli$tly frioble, 
noderote mwni ot cario i inerol izot im, slight s i l t  fraction 

CLAYSINE 

a 

! CMISTONE Sone os above SI idensides ot 76 8 ft , 55 to 90 &gees 
-3 



111.7 

11 I 

.2 11.2 

R.4 

1.25 10.2 

S I l T Y  aAYSTONE Swe os above, bedding exhibits soft sediment deformtion, rnd silt 
fract ion increoses 

CLAYSTONE Interbedded si I tstone and claystone, very I ight groy [N 81 to mediun hrk 
gmy (N 91 respectively th in  bedded IoFprox 2 mi rnd l e d ,  sligLlt dip 
slightly h i o l e  

NO WRE 

cu\IST[NE Medium light ay IN 61, thin bedded I( 2 MI, slight dip, sli tly 
frioble, int el! edded siltstme m ttroujmt interval, cor! 
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cmpnent Slickensides occur ot opprox 111.0 ft , ottitude of opprox 
28 degees 

NO StVlRE. 

ClArSTME Some E 109 7 t o  112 0 Ft SI idensides ot 113 3 ft , badly brdm, 
attitude comot be cccurotely meowed Intervol grodes to o Cmbomceous 
Cloystone ot opprox 114 8 ft md the color chmges to dmk goy IN 31 

SANffiTONE: ,Bioturboted, slightly frioble, YFG, uell sorted, slight to mdemte silt 
froct ion. 
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WELL 33-66 1 
WELL CONSTRUCTION SUMMARY 

59% ' 
5955.49' 

LLLVATW: OIlOUnb L M L  
TWW CASINO 

- I-I-l-1- 
l-1-1-1- 

- I-1-1-1- 

O T n f R :  
Bmconiee 9/10 13OS 9/10 1310 - 

9 / 1 0 ~ 9 / 1 O ! u 9  

1 HYDRO-SEARCH 1 1 c w 9 . o ~ ~  CONSULTlNO HYOROL~lSTS-GCOLOGtst 
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INDEX OF DATA 

Boring No.: 33-86 

Completed 3s well? . yes 

Data in File 

X Log of Borehole - 
X Well Construction Summaries - 
- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data - 
- Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CXARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORAS0 1 JULY 1988 
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1 I. I 

ROCXY PLATS 

0-4.8'-Smple. 
Recovered 3.1/4.8'- 65a. 
GRAVEL: light olive gray 
(5Y 5 / 2 ) t o  olive gray (5Y 
3/2); clayey si l t  and sand 
matrix: quartzite pebblea: 
poorly sorted: subangular: 
crumblea; dry. 

sorted; conaolidated: 
fracturmdt firrr damp. 

4.8-6.8'-S=pl.. 
Recovered 2.0/2.0'-1001. 
GRAVEL: light oliva gray 
(5Y 5/71; clayey nand 
matrix: quartzite cobble. 
and gravel claata: angular 
to subangular; moderate . 
eorting; loose: dry. 

6.8-11.8 ' -6aPple. 
Recovered 5.0/5.Ot-1O0\. 

light olive gray (5Y 5/2) : 
clayey sand matrix: 
quax%zite cobblea and 
gravel claata: anqular to 
oubangular: mderate 
aortinq; looaer dry. 

6 8-7 0' : GRAVEL: 

7.0-11.8': CUYSTONE: 
grayish yellov groan 
(SGY 7 / 2 )  to grayiah 
olive green (5GY 3/2) vitb 
olive gray (5Y 3/2) to 
greenish gray (5CY 6/1) 
and dark yelloviah orange 

l (10YR 6/6) stain.: vel1 

- 
q y a t k n  o a r  ant. 
lbnnl lncW 

20 40 rrrr 

106p06222 I Hydro-Search, Inc. I Page I o f 2  
Project No. 



Yatorlal Doaorbtbrr 

11.8-16.8'-Sa.mpl0 
Rocovarod 5.0/5.0 ,1001. . 
RQD 5.0/5.0 '-1008. 
CUYSlQNE:  grayi8h yellow 
greon ( 5 G Y  7 / 2 )  to grayish 
olive w e o n  ( S G Y  3/71  with 
olive gray ( 5 Y  3/2) to 
greonrsh gray (SGY 6/1) 
and dark yellowi8h orange 
(10YR 6/61 stain.: well 
eortad: consolidatod: 
fractured: firm; damp.. 

TOTAL DEPTH: 16.8' 

i 
i 
1 
i 

I 

! 
I 

0 

Romartr -by: T. naohp 

Projoct M a  
106F06222 Hydro-Search, Inc. P* 2of 2 



LOG OF BORING NO. 13- gG PAGE [ O F 2  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 33-e PAGE & O F  

GEOLOGIST(S1: 

t o  

PROJECT NO: LL-? - 1'- 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



I 

, 

! , 

I 

! 
! , 

j 
1 
I 
I 
I 

! 
! 

I 

I 

I 
i 

i 

/I.? 

n.1 

IR 

6 /I. 

1 n. 

1 

! 
I 
I 

1 
1 

0 

F 
r 
n 

n 

n 
I 
P 

r r 
e 
111 

m 
r 
c 
111 

N .r 
c 
111 

1 .v 
c 
ffl 

0 
J 
c 
ffl 

Cloye Cfavel donirmntl 1 1  ht groy iN71, clay motrix is light bromish 

some mots, motrix IS colwrecus 
gray ! 51R 611 I , sh-oqu 1 9  [r o sub-rode4 poorly ycded, mx size 6 cm, 

ish brown (IOIR 5/91, noderotely low plostictty, troce of 



111.1 

9 11.9 

8 11.8 

.I 11.3 

N .  17- 
.m : 
0 .  
I n -  

la: 
1 m : 
0 .  
I n .  

1% o m :  
0 .  
I n .  

AISTONE: As dove with oburdmt iron staining Frm opprox. 11.8 ft .  to 13.6 ft. 

lAYS1QNE: As dove with SI idensides ot oprox 14 8 ft ., ottitde 45 degrees. 

MISTN As above with sme carbrnoceous minerolizotion ot approx 16.6 f t  
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WELL LL-86 

WELL CONSTRUCTION SUMMARY 
LCCAflON or COORDS:. 

F! 36357.4 E iOl?O-T 
ELEVATION: GROUND LEVEL 

TOP OF CASING 

6021 - 96 ' 
6o l9 - 93 ' 

DRILLING SUMMARY: 

TOTAL DEPTH : 26.25' hie: 33.00' 
~~ 

BOREHOLE DIAMETER 

DRILLING FLUID Ebne 

SURFACE CASING 5" X 4' S t d w /  lodcht3D 

W E L L  DESIGN: 

BASIS: GEOLOGIC LOG 

U S I N G  Sl7lNG(S): C-CASING SZSCREEN 

GEOPHrSlCAL LOG - 
- -- 0.00' 3.00' c1 

~~ - - _ _ I _  - -- 
- - -- --- 

CASING: C I  5'' 1.D. steel surface C&W 

:22" I.D. %. 5 - 316 stain- 
Less steel. threaded ad flush 

SCREEN: S 2" l a D -  scfi* 5 t V W  316 stairr 
less steel. threaded ad flush 
iointed. 0.010" wire warzed 
screen, 0.25' uelded bottam CaD. 

-4. 

CENTRALIZERS OmrPnts) 

. .  
flLTER MAlERlCL 32-47 &J,,d- 
2.50' - 26.60' 

CEMENT portlaml %P2 I 
0.00' - 2.00' 

OTHER 318'' h+-ts 
~~ 

26.60' - 33.00' 

CONSTRUCTION TIME LOG; 

7Y' auger I11/6 ---- 10923 1l1/6 I 1234 

I-I-I-I- ---- - - G E O P W S  LOGGING: L - - - 
CASINO: 

2" stainless 11/6 1600 11/6 1610 

I-1-1-1- ---- 
ll/6 1551 11/7 0824 

- 11/10 - 1500 11/13 1300 

-- 11/7 0824 11/7 0826 
11/6 1520 11/6 IS51 

CEMEPmNO: ---- 11/7 0826 11/7 0856 
FILTER R 

OTHER: 
- - 

WELL DEVELOPMENT 

see well DevelomEnt smnlary sleet. 

COMMENTS: 

No water enamntered during drill&. 

Too of stainless steel casinn: 3 .03  ' 

@. rh 
centralizers used. 

CONSULTING HYDROLOGISTS-GEOLOGIST 
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p;qject: ikk?’ Flats Plant LOG OF BORING NO. 4-86 

r 
Date Drilled 11/6/86 C o o r d l n a t e a  N 36252.4  E 19130.5 

3oring Method i-bllcu Stan h q r  Ground Surface Elevat ion  6 0 1 9 . 9 3 ’  
I I I 1 

(. . 

Material Description 

R O C m  FIATS ALLUVIuH 

i.4-5.0°-Sample. 
Recovered 0.8/3.6’=22%. 
CLAY: same as above: 

__- -  
s.o-8.01-Sample. 

CLAY: same as above: wet. 
red 0.9/3.0’-30%. 

- 
m e t r a  t ion  
e s i s t a n c e  

- 
R e m a r k s  bogged by: L. P i v a k a  Qlecked by; 

Project NO. 
I 

106p06222 I - .  Hydro-Search, - _  Inc. Page 1 of 2 



I 

Ilev., 
feet. - 

-3i 

20.5-23.0'-Sample. 
Recovered 2.5/2.5'=100?. 
SANDY CLAY: light brown 
(5YR 5/6) ; micaceous: 
trace medium-grained gray 
quartzite gravel: 
mottled: wet. 

23.0-25.5'-SUple. 
Recovered 2.5/2.5'=100%. 
SANDY CLAY: same as 
above: wet. 

ARAPAHOE FORMATION 

25.5-30.5*-Sample. 
Recovered 4.3/5.0=868. 
CLAYSTONE: light Olive 
gray (5Y 6/1) : blocky, 
greasy: abundant FeO 
mottles: moist to vet. 

30.5-33.01-SUple. 
Recovered 1.2/2.5'=48~- 
CLAYSTONE: same as above: 
moist to wet. 

TOTAL DEPTH: 33.0' 

?marks In@ by: L. Pivonka 
\ 
\ ject NO. 

106m222 I Hydro-Search, Inc. I Page 2 of 2 
II -. 



Pw;E [ OF 1 LOG OF BORING NO. W-& 
S DRILLED: 
ATION 
.Ocl!3(S): 

- / I .  PROJET NO: GL 3 
LITHOLOGIC OESCRlPnON 

m-' ROCKY FLATS PLANT 
FIGURE NO. 
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0 
LOG OF BORING NO qq - 86 

FIGURE NO. 



DATES DRILLED: 
4TION 
oCIsT(S): czptit 

I 
I 

- 

LOG OF BORING NO C f c l -  86 

I -  1 
I 

ROCKY FLATS PLANT 
FIGURE NO. 
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~ = :::: o g o g o  

s u r  ammc rT of ~ e ~ o d ; .  
Ork ye! IoAish crmge IlOTR 6/61 to yellowish my 15Y 8/11, hi$ 
h i e  to friobie. 
losticity, trace sold. IPossibly hi$ly weot ;i erd cloystonel slightly 

CLAISTONE: Sme os above, trace of crbamceous mteriol 

ClAYSTONE Yellowish roy (51 7/21, hi$ plosticity, troce 
minerolizo 9 ion lunidentifiedl, does not reoct 
hi ly titothered cloystme, SI i@ly frioble, horizmtol to con 
b t$ ding 
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horizontal to convoluted bedding 

NOTE No water encountered diring 61 II iy 



lev., 
eet, - 

LtS Planc ILOG OF BORING NO. 61-86 
project: pocky Fla 

Date Orilled 11/19/86 Coordinate8 N 36217.4 E 20608.7 

Ground Surface Elevation 5999.31' 

enetrationl 
e 318 t anc e 

Boring Method IbLlW Sten Auger 

Material Descriotion (Bbwsf Foot) 
2 0  40  

1 1 1 1  

I 

e( 

F ' 

2.S-5.01-S~ple. 
Recoverd 2.2/ 2.5'=00%. 
CLAYSTONE: yellowish gray 
I S Y  8/11; white (N 9 /0 )  

1 /I! 
1 /E 

,-- -, . 
greasy clay with abundant 
cacoj occuring throughout: 
some medium-grained sand i 
lover LO@: F ~ O  stained: 
moist. 

5 0-11.5 ' - S m p l O .  
Recovered 4.0/6.5=62%. 
CLAYSTONE: yellowish gray 
(SY 0/1) : dark yellowish 
brown ( 1 O Y R  4 /2 )  Clays, 
silts, sands, gravels, anc 
s m a l l  cobbles; top so i l ;  

_Y I:-:-:-:- moist; vet at 8.0' with 

- - - -  _--- ---- - - - -  - - - -  _ _ _ _  - - - -  
- - - _  heavy PeO etains. - - - -  - - _ -  

11.5-13.S'-S~plO. 
- - - -  - _ _  - 

/ -- - - .  - - - - CLAYSTONE: dark yellow is 
---- ---- orange (lo YR 6/6): grsae 
[--=---I+ undisturbed: blocky: rois 

Recovered 2.0/2.0'=100%. _ - _ _  _ _ _ _  ---- 
e 7/ 

TOTAL DEPTH: 18.5' A l l  
20 I I I 

i 
Remarks Logged by: L. PiMnka 

I I 
Project No. 

106w6222 
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WELL 6 1-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CCQROS: 

1: 36217.5 E 20608,7 
ELEVATTION: CROUNO L M L  

TOP O f  CASING 6000 76 ' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 12.25' Hole: 1 8 . 9 '  

BOREHOLE DIAMETER 7%" 

DRILLER b l e s  Brothen Drillinn CO. 
15865 W. Sch A v e w  
Colden, 00 (Jim krn) 
Wile 8-57 RIG 

BlT(S) fl 

OCIlUlNG FLUID ?bne 

CONSTRUCTION TIYE LOG: 
1 g A R T  1 FlNtSH 

I-1-1-1- 

1427 11/19 11/19 14: 
1436 11/19 11/19 IU CEMWTINO: ---- 

Bel-ltmite 11/19 1435 11/19 14: ---- 
11/19142511/1914, 

FILTER Pb 

OTHER: 

COMMENTS 

HYDRO-SEARCH REWOEMIER coNsumNG HYDROLOGISTS-GEOLOGIS 





LOG OF BORING NO. G I -  Bf., PAGE 1 O F 2  

;EOLOGIST(S): 

I 
ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO . &/- 86 P A G E 2  O F 3  

GEOLOGIST(S): Mi: 
DATE: 

LITHOLOGIC DESCRIPTION 

I I I I 

I 

ROCKY FLATS PLANT FIGURE NO. 
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1R5 

:.I n.: 

. , -  

SMD PND GRAVEL - ole yellowish brown llOYR 6/21 to It o l i v e  goy 

Gmel mylar to sh-uqultr, max size approx 3 cn , me silt, WE 
asphlt, calcitic, troce gas md roots at srfoce, bewm govelly 
coliche tcurrd bottm, yovel Irryr to 6 cn 

1'3 6/11, sad M sp to groiules, well groded, sL'b-msJIor to sh-raoded 
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UATSTONE: 

I UATSTM: 

ish orange IlOYR 719 to yellowish groy l51R 8/11, est. plasticity mod. I 

it$, troce sand VfG to coose. 

Groyish orange IlOYR 1/41 to ye1 lcuish goy (57 8/11, hi hly weother4 
muter io1 
RMJ friable, bedding not evident, sone iron staining o rt! cobomcea~s 
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INDEX OF DATA 

Boring No.: SPO1-87 

Completed as- well? .No 

Data in Filc 

- x Log of Borehole 

Well Construction Summaries - 
- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

- 
Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

- 
- 
- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, COLOiUDO 1 JULY 19W 

r. - 
. ._ .:. . 

ASPENDM B 



LOG 
OF 

BOREHOLE 

~ o c . t l o n  Rockv Flats Plant; Solar Ponds Area 
~ 0 o r a l n . t . r  * N 37792 E 21209 

C t A l C  I a . O @ O r  
Borehole backfilled with Portland Tvpe I Cement. 
*Coordinates and elevation estimated from copoqraphic map. 

5 /41 ;  W e :  large pebtes; caliche; dry. 

OvA=1.2(0.6). 

0.0.1.2': Field Screen 
sap1e: S P O l ~ f S .  

S.0-7.7*: CLAY: rrPd.rate yeltouish bow, (10 YR 

U6): s a m  caarae s a d ;  slightly m i s t .  

. . . . . 

10.5- 12.7* SAWPiC. 
Recovered 1.W2.50 8 66%. 

smmtl cokbles; dry. 

l y  sorted: s i l t :  
r t o  rrrbcard.d; 



LOG 
O F  

BOREHOLE 

Locat lor  Rockv Flats Plant: Solar Ponds Area ~ o r o ~ o l o / w 0 l l  wo.  SPO1-87(cont'd0) 
C oordlna toe Ground Surface Clorat lon 

Total  000th W e t o r  L o r 0 1  E n c o u n t ~ r ~ 4  

Ortlllne Company 0rIll.r 

Orllllng Moth04 Or l l l l re  Flat4  

S t a t l c  

Oat. Orlllo4 MOl,.r 

Conmonte 

/ / I I 

13.2-13.9': SANDSTONE: y e l l w i r k  gray (5 7/21: 
c lew;  mottled oxidation; dark yellouisk orange 
(10 YR 6/61: wll sorted, small &namt of Clay: 
s l igh t ly  moist. 

15.2-17.7' SNPlg. 
Reconrad 1.5/2.5' = 6OX. 
SAYDSTONE: wderate yellowish b r o n  (10 YR 5 / 4 )  to 
yellouish gray (5 Y 7/21: claystone soaked except 
tar t  0.15 f t  uhere i t  i s  wt to  moist. 

Recoverea 2.35/2.5' = 94X. 
17.7-17.9': CLAYSTONE: light ol ive gray (5  Y 5/21: 
vary f iss i ie:  no s d :  moist. 
17.9-18.9': UW)STONE: aLtemrting bndr of 
yellouish gray (5  'I 7/2) a d  dark yellowish orange 
(10 YR 6/6): coarsa-grained; rubrowded; moist to 

18.9-20.05': SANDSTONE: yellouish gray (5 Y 7/21; 
highly s t a i d  u i t h  dark yellouish orange (10 YR 
6/61; fractures: wll  c a a o l l d r t d :  f ine t o  
coarse-grr id:  no nC1 reaction: moist. 

20.2- 22 .?' SNPLE. 
Recoverod 2.1/2.5' = 84X. 
SAYOSTONE: 9- as abow. 

' 

17.7.20.t'. 

ye l lw i sh  gr ly  (5 Y 7/21: fine-grained: wll 
conrolidatsd: rlishtly moist. 

- 'i 25.2-27.7' S U P U .  
Recowred 2.4/2.5' 96%. 
25.2-25.9': CLAYSTONE: dart  yellowish orange (10 
YR 6/6)  a d  yellooirh gray (5 Y 7/21: a d :  dry. 
25.9-27.6': SANDSTONE: dark yellouirh orange (10 
YR 6/61 a d  yellouish gray (5 Y 7/2): coarra- 
g r r ind ;  dw. 

27.7.30.2' S q  .. 
Ru0vor.d 2.65/2.5' = 120%. 
SAWDSTONE: s~lla 8s .bovr except sand ir fimr- 
srairwd. 

TOTAL DEPTH: 30.2'. 

SrIn,l.r COll.8t.d f / Othor T o s t e  Cortorn 

12.7.14.9': D i r e c t  
ni t /Cmtact S l l p h :  
s~oia~tmrn .  

lS.2-16.7': Reding. 
Core: nYrr2.1: WA*lO.O. 

22.7-26.8':. Redlngs an 
Core: HNw0.Z; OVA4.3. 

22.7.2C.8u: Oirwt n l t  

25.2-27.6': Redime on 
Core: 
0.6. 

27.7-50.2': Readirrpr-on- 
Core: H Y u  0.3; OVA * 
0.6. 

S a p & . :  SPOl8723BH. 

H Y u  = 0.3; OVA = 
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E 

sme silt, MIX. size grovel : cm 

1H Cloyey SI It - very I i$t goy MI, iron staining, tract af gravel. 

. . . .- .. 

9 per sieve mol 51s at 18 5' to 19 5' 
Per field log. m K -Sam$ Sil t  - VfGfG, dir t  yellaclsh W C ~ $  
llOM16161, sme cloy 
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Boring No.: sp02-87 

Completed as well? No 

Data in Fik 

X Log of Borehole . 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

CommorIr sorehole b a c k f i l l e d  v i t h  Portland Tvpe I Cement. 
*Coordinates and e l e v a t i o n  estfmaced from copoqrapnic map. 

10 

15 

7.6-10.1' SAMPLC. 
Rccovor.d 2.7/2.5' = 108X. 
7.6-7.8s': CLAY: w u .ban. 
7.8)-9.0': CALICHE: V8w -18 or- (10 YR 8/21, 
reacts v io lent ly  u i t h  HCl; s i l t  sire; dw. 
9.0-10.1': CLAY: -10 y e l l w i s h  oron00 (10 YR 
8/61: calicho: reuts v i o l m t l y  with HCL; s- 
urgul8r pcbbla; s u d  ud s i t t ;  dy. 

ARAPAHO€ FbRYATIOY 

10.1 - 12.6' SAMPE. 
R 8 c w w . d  2.W2.5' = 106%. 
SAKOSTOlE: y e l l w i s h  gray (5 I 1/21 with bud. of 
l igh t  y ~ l l o u i r h  oronqe; tine ro c ~ r s 8 - g r a i n d  
t a d ;  c8tiche; co8l; turns green with contsct with 
HCL; dry. 

$ 12.6-15 .1' SAMPLE. 
R u w s r o d  2.7/2.S = 1 O X .  
SANDSTWE: S a m  8S .ban 8XC-t rrPttld with 
l ight  yo11wi.k or-; th8 s d  i s  casrser; 
s l ight ly  nmie noor th. bottm. 

mAl Dull)* lS.1'. 

t t. t' 

tit& a t  7.6-10.1). 

7.6-10.1': UP#r Contact 
S n p r e :  SP028mBx. 

10.1-12.61: C o n t u t  
S.apr8: SP028711CT. 

. .  
- : .  ' -. .'a-:.: ,: . . .  

. .... . _ .  
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-. 
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--20 ' I I 
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LOG 
OF 

BOREHOLE 

C I A I P  I r m O a . 8  
Corrrortr Borehole backfilled with Portland Type I Cement. 

*Cootdinaces and elevation estimated from topoqraphic map. 

S a m o l o o - t o l l o ~ t o 0 -  0 
Lltholomle O o r a r l g t l o r  hor Toatm P o r f o r m ~  

I 
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LOO 
OF 

BOREHOLE 

Locat lor  Rocky Flats  Plant; Solar Ponds Area b o r ~ h o l ~ / W ~ l l  No. ~ p n 7  - ~ 7 ( ~ ' r l - )  

Coordlnatoa Ground Surtaco t t o r a t l o r  

t o t a l  Dopth W a t o r  L o r o l  E r c o u n t o r o d  

Drllllrg Companv Dr111or 

Oat. Orlllod n o ~ p o r  
Drllllrg Yothod Dr l l l l rg  C luld 

LO99.d Bv Chockod By  

static 

a.olo*lat *It 0.2 M ~ I B ~ * O *  

CEARP mmaaaor 
Commorta 

Ll tholoalc D o a c r l p t l o r  

i 
t. 

12.8- 15.2' S m .  
R e t o v o m d  1.6/2.5' &X. t 12.8-13.2': W N L :  -rat. yo1Loui.h brow\ (10 
YR 5/41: vory poorly sort&; clasts aro hiokly 
angular; clay, s i l t  ad r a d ;  saturatd; 
w o c n t o r d  -tor tab10 a t  tho top of tho M. 

ARAPAWE IORIUT 1 q 

13.2-16.4':CUYSTW: l ight  o l l w  srw (5 YR 3/21; 
mottled LiMt kom (5 YR 5/61: dense: pockets of 
calicho: semi-moist t o  dry 

15.2- 17.7' SAWPU. 
Recwored 1.7/2.5' * 68% 

near tho b o t t a  of tho nn. 

total depth with plop#r 17.9'. 
Adjust depth. 

CUYStOlE: s- as rbon except 9.ttfng t 
17.9-ZO.4' S u I p u .  
Rrcovkrd 1.8/2.5' - m. t 17.9-18.0': CLAYSTCUE: iieht o l ive  srw (5 Y 5/21; 

- -  

Samoloo, Corloetod o 
t o a t r .  Corlorm. 
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3 nl 
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GRp;m - very light sfoy (NE1 to redim light sroy I%), 
ply goied, mx. size 7 cp., colih rid ocas~ d pel. 

. o  . . Gp: 
, o .  . o  0 ,  

,o: 0'. 
.o :  0'. 

,o: 0.. 
,o: 0'. 

. o  

o : o . ,  $1 At 6.6 ft. the mlithe rind is h t ,  othise 5 above . .  with 
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L O G  
OF 

BOREHOLE 

L o c r t l o n  Rockv Flats Plant: Solar Ponds Area ~ O r o h O ~ o /  W O I I  no. SPO4-87 
~ o o r o ~ n a t o s  * Y -77961 
To1.1 O o e t k  3 7 . 0 '  W I I O ~  L O V O I  Cncoun10r .a  1 2 . 0 '  

Orllllng C o m e a n y  3ovLes Br os .  O r ( t l . r  3 .  s w  
O r t o  O r l l l o O  October 30 and November 3 and 6, H o l e o r  Xerritt  
Or111ing Yolhod Hollov Stem Xuner '987 Orl l l lnm Cluld Sone 

Ground S u r t r c r  E l o r r t i o n  "5971.8' F ?1R2n 

S t 8 t l C  

LO0O.d 8 V  J -  ~ t t g  Chock00  I 9  
O.olo@lrt 8 I t o  Y a e o w  

CRALIP Uamo@W- 
Conmort, Borehole b a c k f i l l e d  v l t h  Portland Tvpe I Cement. 

*Coordinates and e levat ion estimated from topographic map. 

I I I 

ARTIFICIAL fllL/DlSYURBQ 

e 
0 .o- 2 .O' SAMPLE 
RuovorI(I 1.t/2.08 = 60%. 
0-0.0.3':  PEBBLE: lrrg.. 
0.3-0.9': CLAY: modarata yel lau ish b ran  (10 YR 
5 /41 :  r r d ;  s i l t  a d  psbblos: c l r s t s  are angular 
t o  subrovdsd: s l i g h t  react ion to  HCt: m i s t .  
0.9-1.2': IGNEOUS ROCK: ~0111, frrcturn. 

2.04 .a' s m ~ .  
Recowrod 1.7/2.0B = 8SX. 
GRAVEL: airy brow, (5 YR 2/21: cobbles t o  4 
inches in di-tor, he ld t0Qoth.r with clay; no 
nC1 reution: moist. 

5 

10 

4.0-  7 ;  0' SAMPLE. 
Recovered 1.8/3.0' = 60%. 

(10 YR 8/21; 
s i l t ;  mil angular cobblos s im i la r  t o  the clasts 
a m ;  dry. 

7.0.9.5' SN4Pt.C. 
Reccovared 1.7/2SB = 68%. 
7.0-8.3': CALICHE: s- as .born. 
8.34.7': GRAVEL: w i t h  crLicho, ririlrr t o  ca l iche 
a m :  dry; spotted with m i s t  i r o n .  

::s:] / ;:=.:.: 

ARAPAHOE FORMATIOW 

9.5-12.0' SUIPLP. 

4 
1 Recovered 0.6/2.SB = 2LX. 

12.0-12.2': GRAVEL: mobrat. yellowish brocnr (10 
YR 5/41: c a m  clav and sad: we. 

_--- -------T 
12.2-14;S': CLAYSTONE: li&t o l i v o  gray (5 YR 
5/21: apt t led w i t h  dark y . L l a r i s h  oru#. (10 YR 

- 
- 20 

WWu B u l l g r a n d  = 0.6-0.5 
OVA B u k g r o u d  0.6-3.6 
No Ludl ra  reedings taken 

2.0-3.7': Reading. on 
Core: WNu = IS: OW 
0 . 4 .  

2.0-3.7': Direct H i t  
5-10: SPocd702DH. 

4.0 .5 .8 ' :  Reading on 
Cor.: W N M ;  OVA4.2. 

4.0-5.8': O i r o c t  H f t  
saTQt.: S ~ 7 u 4 O H .  

4 . 0 . 5 . 8 ' :  0wllcat .  
sarrpto: SPocdmOlD. 

7.0': Readings in 
Breathing Z m :  HYlrt.2;. 
OVA=~.O. 

7.0.9.)': R e d i n g .  on 
Coro: HNur7S0: OVA4.2. 

7.0-8.7B: Oirut 

9.5-11.1': D i r e c t  
n i t / C o n t u t  f-l.8 . 
sPo4871oDn (MA8 only). 



LOG 
OF 

BOREHOLE 

Locotton Rockv Flats Plant: Solar Ponds Area B O ~ . ~ O I O /  w OII no. SP01-87(cont1d.) 
Coordlnoloa Ground 8 u r t r e e  t l r v r t l o r  

W a t o r  L o r 0 1  tncountorrd  t o t a l  Ooeth 

Orllllna Comeany DrI I Ior  

0110 0rlIlod noipor 
Orltllrs Moth04 Dr l l? l re  Flu14 

Loamod 111 

8tmtlc 

C h o e k o d  By 
Q r o l o ~ t o t  8 I to  Uam@oe 

CgAnP I.a#@Or 

Common10 

I - 

17.0-19.5' $AMPs. 
Reconred 2.6/2.S1 = 1WX. 

17.2-18.3': CUYSTQ(E: dart y.tt0ui.h orngo (10 
YR 6/61; s l i g h t l y  mist. 
18.3-19.5': CUYSTCUE: olivo grw (5 Y 3/21 
mottled uith dart yell0ui.h orango (10 YR 6/61; 
very s l i g h t l y  moist. 

19.5-22.0' S&MPtC. 
Recovorad 2.6/2S1 = 1WX. 

17.0.17.2': CLAYSTCUE: S I  a8 W. 

CUYnO)(E: S I  a8 m. 

?2.0-24.5' SrwPrt. 
Reemred 2.5/2.5' = 100X. 
CUYSTCUE: s m o  as abon except a l i t t l e  more 
und. 

j?&.S-Z7.0* S w .  
Roconrcd 2.5/2.5' = 100X. , 
24.5-25.0': CLAYSTCUE: same as &ovo excevt Less 
sand. more consolidatad and dry. 
25.0-27.0': CLAYSTCUE: o l i v e  gray (5 Y 2/21; 
coal; s l i g h t l y  urrty: dry. 

37.0-29.5 1 SAMPI&. 
Rccovorcd 2.5/2.5' = 100% 

. CUYSTCUE: mam 88 &ova except Isyors of 
oxidatton froo 0.2 to 0.4 f t  in thickrms; dart 
yellowish orango (10 YR 6/61: grd..  from W O  
claystom a t  tho top t o  very rvrdy claystorm I t  
tho bottom; pocket8 of cal icho in  mueotherd 
are-; dry. 

29 5.32 01 s 

1 I 

8omoleo Col lortod-  or / Other t o o t o  P o r t o r r o  

14.5-17.0': R r d i r P r  m 
Core: nnwl.0; WA-2.8. 

11.5-17.0': f i ~ t d  fcroaI 
Reding: 
nr~=650(0.S 1: 
OvA=3.6<321. 

14.5-17.0': fI01d SC- 
S u l l p h  sPo&87lscs 

17.0-19.5': R u d i n g l  On 
Cor.: nwlr*l; WA4.2. 

19.5-22.0': R O d i n g l  On 
Cor.: H Y ~ ;  Wkf.0. 

27.0-29.5': o f r u t  n i t  
supto: s w i b n 7 9 Y .  

.. ._ . 



LOG 
OF 

BOREHOLE 

Loeatlon Rmkv Flats  plant: SO& poD ds Area 
Coordlnatoa Ground Sur taco  EIOvatlOn 

Tota l  Oopth W r t o r  C o r o l  Encountorod 

Drlll lng Company Orlllor 

Oat. Orllloa n o ~ e o r  
Orllllng Y o t h o d  Dr l l l lng Fluld 

B o r ~ h o l o / W o l l  NO. cW4-R7 ( r - + ' A  ! 

S t r t l c  

Loggod BY 
0 0 oto 91. t 

CEAR? m r r r o o r  
Commontr 

/ 
L l t h o l o g k  O o m a r l ~ t l o n  

t 
32.0-34 .So S m f .  
Reewerad 2.7/2.58 !MIL. 
CUYSTOIE: dart yellouirh or- (10 YR 6/61 
imttled ui th groyirh or- pink (5 YR 7/2); very 
thin 88- of comb; no He1 r c u t l m ;  wothered; 
slightly m i s t .  f 
34.5-37.0' SrrrPu. 
Reconrad 2.SIZ.S' = 1OOX. + CUYSTOWE: o l i n  9r.r (5 I 3/21 w i t t e d  u i th  dork 

Samelor Col loetod or / Othor  fomta Portormoo 

S2.0-34.S8: Reading. an 
Core: HNu0.2; OVA=l.8. 

4 32.0-34.S8:  Direct H i t  
Srrgte: spoLb73zDI. 

. 
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e a  
Z Y  w >  u o  c u  Y W  

Ylfu 
Gww 
SIZ  n a  
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I 

I1 6 

1.4 

j I1.i 

0.3 

1/14 

11.2 

11 .? 

r0.a 

1.5 i.6 



9R.5 

s R.5 
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ITY UAYSTOM: As above, highly teothered, m o d  frioble, bedding not evident corb 
material corn, led pr ints  visible ot top of section 

octh\ ly I ies 6ettem these tHa' llOlR 7/21 possible m turizcntol 
bedding, hi$ly weatbed, md to  higLlly t'ricble 
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L O G  
OF 

BOREHOLE 

0 ~ o ~ ~ t ~ ~ n  Rockv Flats Plant: Solar Ponds Area ~ o r o ~ o ~ o ; ~ o ~ ~  )lo, spo5-87 
c o o t d ~ n o t o a  N 2286s 
T o t a l  0 0 0 t h  21:8' W r t o r  L O V O I  t n c o u n t o r o ~  15.3'  

O ~ I I I I ~ ~  c o m o r n ~  Bovles Bros. Orll lor 
0 8 t o  0f l I lod 6- 19R7 noloor T. Yerritt; S. Bradfield- 

orlll lra Mothod 

m- Gfound 8 u r r r c e  t l o v r t ~ o n  *5971.6' - .- 

s t 8 t l C  
__--- -- 

Hello v S t e m  AuPer 

t h o r k o o  mv 

*Coordinates and elevation estimated from topographic map. 
. -  

, .-. 

CRAWL: dab y.tl#irh bran (10 YR 2/21--rr tL 
cobble@; pbbtr ;  md, rilt, ud clay; n0Vl.r 
pmrtlcla; wot to d r t .  

7.0-9.S' uwqt 
Rwonrd 1.U2.5' = 52%. 

15 

20 

am: Light 0 t h  gray (5 Y 5 m ;  u l l  cobbla 
*os: si l t ;  c1.r c l a t r  u o  m l r r ;  rtlght IK 
r r r t l o n ;  wot on top 0.5 ft; aolat In tho raat o 

9 3 - 10.6' : 0 I roe- Ilt-- - 
-1.: sPas87lQwe 

Cons nwu2.G WA.l.89 
12.8-14.b': R d W  olt- 

. - 



LOO 
OF 

BOREHOLE 

' 0  

~ ~ ~ ~ t l ~ ~  Rocky Flats Plant;  Solar Ponds Area 

c O O r d l n  a t 0 0  Ground Surcaco L lorat lon 
t o t a l  000th W a t o r  L r r o l  L n r o u r t o r o d  

B o r r h o l ~ , w ~ l l  lo. sp05 - 87tCuid 
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K . 3  

'10.1 

n1 

5R. 

I 

I 
I 

I 

I 
I 

m 
D 
P n 

0 

F 
n 
n 

b 
10 
D 
M 

9 
In 
0 
ul 

n 
10 
0 
I 

GRAVEL - li$t g IM1, ongulr to sub-rod well gdd, mx size 
7 cm I some cloy, race of root fnynts 7 ? 

P i s  he, at 3 3 ft cloy fmction increases md cloy da$s fm redu 
d r k  goy IN91 to d r k  reddish brown IlN 3/41, tm of sand 

._ - 

MVIl- I I t goy IKII, shdngulr, pwly grode4 m size 7 cm, 
coliche ri occurs on yovel ng E 



I n.1 

1.1 n.4 

10: 

1 :  
I .  
I .  
I -  

ll: 

I :  
le 

I :  

I .  

I '  
I .  
a .  
1 .  

13 

m .  

1 t  

n .  
a -  

l t  

D :  

P .  
n -  

L *  

P .  

a :  
D .  
c .  
0 .  

16: 

a :  
a .  
a -  

17: 

r :  n .  
0 .  
n .  

le 

0 .  

r t :  n .  
0 -  
a .  

19 

N :  n .  
a .  

Zk 

c .  
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L O G  
O F  

BOREHOLE 

Logged 81 J. Bacchus 
O e o l o g l ~ t  

CEAnP Urra9.r  
Conrrort, Borehole b a c k f i l l e d  w i t h  Portland Tvpe I Cement. 

*Coordinates and e l e v a t i o n  e s t l n a t e a  Erom toposraphic map. 

/ I / 
S a m ~ l o a  C o l l e c t e d  0 '  / O t h o r  t a r t o  C o r l o i m r  

A R T I F l C l A L  FILL/DISTURBED 

0.0-2.0' SAMPLL 
Recoverea 0.7/2.0' = 3 S X .  
0 . 0 - 0 . 4 ' :  SOIL: dark yc l lou ish brown (10 YR 
6/21: sa-; grass and roots; wet t o  moist. 
0.C-0.7': CLAY: &rate yellowish b r o w  (10 YR 
5/61 mttled wi th very pale orange (10 YR 8/21; 
caliche: sand; wll angular coDbles: moist. 

5 

10 

15 

20 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
CLAY: s a m  as above, except s l i g h t l y  larger 
clasts: moist. 

4 . 0 - 5 . 0 '  SAMPLE. 
Recover- 0.0/1.0' = 0%. 

A WARTZITE: angutor block. 

5.0-8.0' SAMPLE 
Recover- 1.5/3.0' = SOX. 
CLAYEY SAND: dark yellowish orange (10 YR 6/61; 
large angular pebbles; s l i g h t  HCL reaction: dry. r 
8.0-10.5' SAMPLE, 
Recovered 2.612.5' = 96X. 
8.0-10.0': SOIL: dusky brow, (5 YR 2/21: roots; 
clay, sand, s i l t ,  and small  angular cables; dry. 
10.0-10.4': SAND: pale yel lowid, brow, (10 YR 

' A  6/21: contains clay and s i l t ;  smatl angular 
I cobbler: no nC1 reaction: d n .  

..;.-...:... .... ,::+z.-.1 

10.5-13.0' SAMPLE, 
Recover- 1.9/2.5' = 76X 
CALICHE: vd&~-pale -orange (10 YR 8/2); sand, 
s i l t ,  clay, smal l  cobbles and p e b l e s ;  c lasts  are 
angular; dry to s l i g h t l y  moist. 

13.0-1s.S' SAMPLE, 
Recovered 1.U2.5' = 52X. 
CALICHE: same as above except the swple  i s  
coaraer a t  the bottom. 

15.5-18.01 S m P l L  
Recovered 1.2/2.Si = Un. 

S m l l  angular cobbles; r l i g h t l y  moirt. 
/ CALICHE: as a b  but mt as coarse: more .- 

HNu Boekgroun=O.7 

Ludlur E a c k g r d . 0  
OVA B a c k g r d . 8  

0.0-0.7': Readings on 
Core: nNu 8 0.2: OVA = 
0.7. 

0.0-0.7': F fe ld  Scrnn 
Reedings: W N d . U O . 3 ) ;  
OVA=0.6(0.6). 

2.0-3.7': Reedings on 
Core: nrurO.6; OVA=O.7. 

2.0-3.7': F ie td  Screen 
Rewings: HNrpCOO<4s); 
ovArO.8(0.61. 

2.0-3.7': F ie ld  Screen 
Sanqte: SP068702FS. 

5.0-6.S': Reedings on 
Core: MNIP0.C; OVArO.8. 

5.0-6.S8: F i e l d  S c r m  
Readings: HNvrO.C(O.6); 
OVA.O.O(O.0). 

8.0-10.6': Readingr on 
Core: HNw0.O; OVA-1.7. 

8.0-1o.C': Direct  n i t  
ssnpte: SP068706DH. 

10.S-12.41: Redings on 
Core: l l N ~ ~ 5 . 0 ;  OVA=1.9; 
L u d l u P l .  

10.5-12.4': D i r e c t  n i t  
sangto: s ~ w 7 1 1 o n .  

13.0-1L.38: Readings 
Core: ni-1.2; 

13.0-14.3°: D i r e c t  N i t  
saapt.: SPo68713oH. 
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L o c r t l o n  Rockv Flat? L Y b r .  . C w  pas Area B o r o h o l o / W o l l  No. ~ - F I 7 ( r p ~ t ' d . ~  

t o t 8 1  O o p t h  W r t o r  L o r 0 1  C n c o u n t o r o d  

Orllllnq C o m p r n r  0r111.r 

D a t a  Orl l lod n o l o o r  

Orllllng Nothod D r l l l l n g  t lul4 

C o o r d l n r t o r  G r o u n e  s U r l 8 C O  C I O V 8 t l O r  

8 t 8 t l C  

C h o c t o d  B y  
81 to  manamor 

Commontr  

L l t h o l o s l e  0 o r c r l p t l o a  hor t o r t r  P o r l o r m o *  

15.5-17.7': Readings on 
Core: HNu=l.O; WA=3.0. 

CLAYSTWE: l i g h t  o l i v e  gray (5 Y 5/21 mottled 
with dark ye l lou ish orange (10 YR 6/61; s a m  Sard 
near the bottom of the run; pockets o f  caliche: 

- 20.5-23.0' SAMPLE. 
Recovered 3.U2.5' = 132%. 
20.5-21.0': SANOSTOUE: dark y e l l w i s h  orange (10 
Y 6/61 m o t t l e d  uith v e y  pate orange (10 YR 8/21; 
grains are wll  r-; high aaamt o f  caliche; . wll  rovdcd pebbles: dry. 
21.0-23.0': CLAYSTONE: l i g h t  o l i v e  gray ( 5  
6/21 mottled with dark ye l lou ish orange (10 YR 
6/61; peckets o f  sand; no caliche: s l i g h t l y  moist 

' Total depth o f  borehole masured 23.2'; adjust 

23.2- 25.7' SAMPLE 
Recovered 2.512.5' 8 100%. 

YSTONE: sarna as abow. 

25 .7-28.2' SAMPLE. 
Recovcrea 2.W2.5' = 112%. 
CLAYSTONE: o l i v e  gray (5  Y 312); s l i g h t l y  
weathered; contains sard near the top o f  the run; 
dry. 

28.2-30.7' SAMPLE. 
Recovered 3.0/2.5' = 12OX. 
CLAYSTONE: o l i v e  gray ( 5  Y 3/21; mottled with 
l i g h t  brow, (5  YR 5/61: s l i g h t l y  sandy; blocky 
structure; dry. 35 - i ii TOTAL DEPTH: 30.7' 

15.5-17.7': D i r e c t  H i t  
Sanpte: s~o68716oH. 

18.0-20.5': Readings on 
Core: HNur0.0; WA.2.3. 

18.0-20.5': Oircct  H i t  
Sanpte: SPo68718DH. 

20.5-23.0': Readings on 
Core: H N d . 0 ;  OVA8Z.O. 

20.5-23.0': D i r e c t  H i t  
sanpie: SP068721DH. 

23.2-25.7': Redings on 
core: HNU = 2.2; OVA = 
7.4. 

23.2-25.7': D i r e c t  h i t  
saapte: SPo6a72cDH. 

25.7-28.2': Readings an 
core:.HNu 1.0; OVA = 
6 . 4 .  

25.7-28.2': D i r e c t  h i t  
sanpte: SPOdBRbDH. 

28.2.30.7': Readings on 
core: HNu = 1.0; OVA 
1.8; L u d l I A  5,. 

28.2-30.7': Field screen 
readings: HNu 
l.O(l.0); OVA = 1.U1.11. 
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L O G  
O F  

B O R E H O L E  

' 
0 

C C A R P  ~ ~ r r a o r  

Commertr Borehole backfilled vith Portland T v D e  I Cement. 
*Coordinates and elevation estimated from topographic -D. 

/ 

I -  1 -  1 

A R T l F l C t A L  ClLL/DlSlURBED 

0.0-2 . O '  SAMPLE 
Recoverea 1.8/2.0* = 001. 
CLAY: -rate y e l l w i r k  browr (10 YR 5/61; Nil 
angulor cobbles; ppblc.; sard a d  s i l t ;  grcan 
9rasr ud roots; caliche; m i s t .  

HNU B K k O r a r d  O.O.O.8. 
OVA e r r g r a n d  = 0.0-0.6. 
L U O L ~  Bukgrarrd = 0.0. 

0.0.1.8': Redings on 
core: 
6.0. 

0.0-1.8': Oi rsct  h i t  

HNu 8 0.1; OVA 

0 
s-~o: SPO78mQ)N. 

2.0-3.8': Redin08  On 
corm: 
11. 

HYu 4 . 0 ;  OVA 8 

2.0-2.2': CLAY: s a  as -0. 

ROCICY FLATS ALLWlL# 

2.2-2.5': GRAVEL: dark r e d i s h  brocm (10 R 3/&1; 
c las ts  are very angular W r t Z i K e ;  c l a y  in k t u m  
clasts;  very s t i cky ;  mirt. 
2.5-3.8': CLAY: naOerate b r m  ( 5  YR &/&I; 
pebbles; sand and s i l t ;  dry. 

- 5  

L.o-S.O*: Reeding# on 
core: HYu 8 0.8; OVA 8 

0 . 0 .  

- 10 
5.0-8.0' SAMPLE 
Recovered 1.3/3.0' = 63%. 

2/2) at the tog g rd ing  t o  dark ye l l ou i sh  orange 
(10 YR 6/6)  a t  the Dttm; grmvel, s a d  a d  S i l t ;  A 'pockmts of caliche; s l i g h t l y  m i s t  t o  dry. 

5.0-6.3': Fietd screen 
readings: HNU 
O.S(O.S); OVA O . C ( O . 4 ) .  

8.0-10.3': Reedings on 
core: HNu 0.5: OVA 8 

0.8. 

8.0-10.3': FieLd screen 
reedings: HYU = 
O.S(Z.2); OVA = 6.8(3.2) 

8.0.10.5 ' SAMPLE 
, Recovered 2.Ut.S' 8 9tX. 

8.0-8.5': CLAY: S w  ma 
8.5-10.3': C U I :  &sky 

above. 
browr (5 YR 2/21: roots; 

1s - /r caliche; cobble$; surd; pebbles; s i l t ;  moist. 

10.5-13.0' SAMPLE, 
Recovered 1.712.5' = 68%. 

11.3-12.2': SILT: pot0 ye l1w i . k  brom (10 YR 
6/21: c l a o t r  of -tar peWes a d  cmrse-grainad 10.5-12.2': R e d i m  ql 

corm: HNu = 1.0; OVA 8 

24. 
10.5.12.2': Oiraet h i t  
s r ~ l e :  SW7871lDI. 

i..::...;..;: '::.;,;:;..I ..... ............ I ....... /A s a d :  no HCL r e r t i o n ;  dry. 
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L O G  
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B O R E H O L E  

- 
rn 

35" - 
- 

-- 0 . 
- 

- 60 

A R A P A H M  FORMATION 

- 21.3-23.0': CLAYSTONE: l ight  olive gray ( 5  Y - - -  5/21 mottled u i th  pale y c l l w i r h  orange (10 YR 
8/61: dense; moist. 

13.0.26.0'% 
rn == Recovered 5.0/3.0' = 16Tz. 

CLAYSTONE: s m m  as above. 

-- 2 4 . 0 . 2 8 . 5 ' ,  
Recovered 5.0/2.5' = 120%. 

27.2-28.5': CLAYSTWE: o l i v e  gray ( 5  Y 3/21: 
mottled u i th  t ight brom ( 5  YR 5/6); dense: dry. 

28.5-31.0' SAMPLE, - -- Recovered 3.512.5' = 132X. 
CLAYSTONE: s u m  aa .bow. 

.- r l  26.0-27.2': CLAYSTONE: same as above. 

rn 

.- -. 
TOTAL DEPTH: 51.0' 

-I .- 
- -- 

~~ 

1S.O-14.d1: Redinga on 
core: HYu 8 0.4; OVA 8 

3 0 .  

13.0-1L.E8:  Direct h i t  
sanpte: SPO787lsDH. 

15.5-16.7': Redings on 
core: HNu = 1.0; OVA = 
11. 

15.5.16.7': Direct h i t  

18.0-19.3': Riadings on 
core: HYu = 0.6; OVA = 
11. 

18.0-19.3': uater table 
sanpie: SPO7871Wl. 

serrpke: sPo787160n. 

20.5-23.0': Redinga on 
core: HWu = 1020; OVA = 
2.0. 

20.5-23.0': Contact 
sangto: S P O 7 8 n l C T .  

23.0-26.0°: , Reedings on 
core: 
5.2. 

HNu = %; OVA = 

23.0-26.0': 8cdrwk 
sangle: S P O 7 8 N B R .  

26.0-28.5': Readings on 
core: nYu = 0.4; OVA 
c.0; Ludlml 2. 

26.0-28.5': Direct 
sanple: SPO787260H. 

h i t  

28.S-31.0': Readings on 
core: HMu = 0.6; OVA = 

28.5-31.0': Field screen 
readings: HYU 
110(140); OVA O.s(o.6) .  

0.2; L d l u  = 1. 
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tilAM a u  
z u  u >  0 0  w 

SIA Y L  

06 11.8 

0 10.2 

0.4 11.8 

D.2 

I /I 

/I 

R 

1.6 n 

Clo ey Govel - I ight g 

plant debris in upper 0 15 f t  , c o l m s  mimls dissemimted thraughovt 
Rotrix, sme silt and sd 

iN?I, cloy motrix is nodrote ye1 lowish brain 
IlOh 5/91, qltr to 3 mylor, poorly yded, MX size 5 m sme 

As dove, without plant debris . 
, I WE 
, As he ~referm intervol 0 to 1 81, wi thout plant debris, irtme in 

c a l m  aim1 izatim locul ized bodies of caliche occur in the ootrix 
Cloy mtrix grub to m e d  darlr s ~ o y  IN41 I 

8 '  As dove. I 
'. 

dissemimted in tloy mtrix, troce of s a d  ad si1 t. 



c - a  
L W  
#I> > o  c v  
J W  L L  

! 
I 
i 
I 

.5 10.8 

11.1 

1/18 

rn?  

5 / 1 1  

/ lA 

5 /I 

1/11 

GfMl - very light g lN81, porly sorted, o ulr to sub-mylor, 
mu. size 6 cm , sone c oy, trace of soid aid SI t 7 ? iC 

10 WE NO !%Plf IsorQle JWS r e  fod in this intervol I 

Clo ey kmel - light g 7 [lob 5/41, qu~r to su mylor, poorly y~ded, Mx size 4 cR 
calcareous minerolizotim disseaimted throughut the cloy froctim, cot id 
occws in lccol bodies, sme silt and smd 

IN81, clq matrix is moderote yellwish kmn GC 

NO WE 

GC. As above [reference intwvol 11.0 to 14 81, uith m i~reose in the sad 
fraction 

NO WE 

SILTY SpNor MCl- yoyish baa 15fl3121, motrtx is aytsh 
oqe (IOYR 7/41, ply gru4 qulr to sub-mde 49' m o x  size 3 5 

Gtl  

cn, some cloy, colccrrears 
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Dr l l l lng C o m p a n y  3 v l e s  B m S  
0110 D r l l l o o  June 15,  1987 
D r l l l l n g  ~ ~ t h o d  mnw Stem Aucrer 
Lo9g.d BY C. 3 .  

Goologl i t  

~ o r o h o ~ o ,  w O I I  N O .  10-87 
G r o u n d  S u r l r c o  E l o v a t l o n  3981.9G' 
W e t o r  L o r 0 1  E n c o u n t o r o d  

~ r 1 1 1 . r  3. Jamre 
~ 0 1 p . r  K. Parker 

S I 8 t l C  

C o m m o n t i  

S a m p l o r  C o l l o c t o d  o r  
Llthologlc  0 o e c r l p t l o r  h o r  T o i t r  ? o r f o r m o d  

ROCKY FLATS-ALLUVIUM 

0.0-2.0' SAMPLE.. 
Recovered 1.0/2.0' = 50%. 
S A N D Y  CLAY: moderate brown ( 5  YR 
4/4); numerous quartzite pebbles and 
cobbles; some roots; dry.  

. 2.0-4.0' SAMPLE. 
Recovered 0.6/2.0' = 30%. . GRAVELS: quartzite pebbles and cobbles; 

! a 

u1 

20 1 - 

4.0-5.0' SAMPLE.  No recovery. Lost core. 

>.0-7.0' SAMPLE, 
Recoveted 2.0/2.0' = 100%. 
S A N D Y  CLAY: light olive gray ( 5  Y 6 / l )  
to moderate reddish orange (10 R 6 / 6 ) ;  
highly weathered; calcite throughout; 
numerous quartzite pebbles and cobbles; 
unconsolidated; damp. 

7.0-9.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SAND: light gray (N 7 / 0 )  to moderate 
reddish orange (10 R 6/6); with some 
clay; numerous quartzite pebbles suban- 
gular to subrounded; caliche throughout; 
damp to dry. 

m 

HNu Background-0.0 
O V A  Background=O.O 
Ludlum Background 
= 0.0 
No readings over 
background. 

1 



L O G  
OF 

B O R E H O L E  

C o m m o n t r  

L l t h o l o g l c  D a ~ c r l p t l o n  

9.0-1 1.0' SAMPLE, 
Recovered 1.5/2.0' = 75%. 
9.0-10.5': SAND: moderate reddish orange 
(10 R 6 / 6 ) ;  weathered; numerous quartzite 
pebbles; medium to coarse grained; trace 
caliche; damp. t 

& 
A R A P A HOE FOR M A T 1 0  N 

L 

1 I .O- 13.0' SAMPLE, ., Recovered Z.O/ t .O'  - 100%. 
SILTY CLAYSTONE: moderate reddish .. orange (IO R 6/6); iron staining; light 
gray ( N  7/0) i n  areas; damp to dry.  

13.0- 15.0' SAMPLE. -- Recovered 2.0/2.0' = 100%. 
SANDY-SILTY CLAYSTONE: moderate -- reddish orange (10 R 6 / 6 ) ;  iron staining; 
light gray areas ( N  7/0); damp. - 
J 5.0- 17.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SANDY-SILTY CLAYSTONE: light gray 
(N 7/0) to moderate reddish orange (IO R 
6 /6 ) ;  trace calcite; dry to damp. 

.- TOTAL DEPTH: 17.00' 

t 

S r m p l o r  Collector or 
T o r t r  P o r f o r m o d  
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Sone as above 
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111 SAMISTONE Ty of Bekock I 
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L O G  
O F  

e B O R E H O L E  

L o e r t l o n  Rockv Flats Plant: Solar Ponds Area ~ o r r h o ~ r /  w a i l  N O .  SPll-87 

. O  L l t h o l o a l c  O o s c r r p t l o n  " , I I - 
ART1 I I C 1  A 1  FILL/OISTURB~ 

- 5  

- 10 

- 15 

0.0-1 .S '  urrPrt  
Recovered 1.5/1.5' - 100%. 
0.0-0.3':  U Y O Y  C U I :  dusky brorn (5 Y 2/21; Lou 
plastic; roots: f i l l :  l i g h t  m i s t .  
0.3-1.5': CLAY: dark yellowish orango (10 YR 
6 /6 ) ;  f i n - g r a i n e d  s u d  u i t h  grsvol t o  3.2 nu; 
rukovlbd a d  rarrdsd: tou plast ic :  s.ndy; 
gravet; ~ m d o r a t r l y  ox id .  stained; l i g h t  w i s t .  

1.5.3.5' S M P l G  
P u w e r e d  2.W2.0' 1oQx. 
CLAY: n ixed brown and severely oxide stainad: 
mch n o t d  c l a y s t o n  f r a v t s  and scam sandstom 
particles; fine-grained s a d ;  ueakly c m t e d ;  
f i l l ;  mist.  

3.  S - 6.3 ' SAMPLE , 
Recwared 3.2f2.8' = 114%. 
SANDY C L A Y S T W E :  mixed oxide s t r i n d  broun: 
g r a w l :  weakly cemarted: Lou plast ic ;  1 . n  n n  
fragnmt of asphalt noted at ap9roximrtety 5 .5 ' .  

6.3-8.8' SAMPCE, 
Ruwared  2.2/2.5' = 88%. 
CLAY: ox id .  stained brarn t o  l ight gray and dark 
brcim; c l a ~ t o n  frapacnts: s- t o  very s u d y :  ---- fine-grained: wakly  cemented: massiw: very 
mi st. 

8.8-11.5' SAMPLE. 
Recwered 2.U2.7' = V 3 X .  
CLAY: brom to  Q k y  brom YR 2/21: c lays ton  
fragments: very mwh clay;; feu roots noted: 
s l i g h t l y  r e ;  s m l l  end medim s i x e  scatterad 
gravel; weakly ccmmtedd; Lou t o  medica p las t i c  
lenaes; very moist. 

Recovered 2.5/2.5' = 100%. 
CLAY: dark gray CY 4/01 t o  dart gray ( W  3/01: 
c l a y s t a r  f ragmnt r  a d  clay with occasianl 
gravel; v a y i n g  grsvel, r0lCd.d (1.75-2.50 m): 
mdlm plast ic ;  rrPd.ratrly t o  wakly camntad: 
moist to very m i a t  at bottm. 

11.5-14.0' SAMPLE, 

S r m r l o a  C o l l o e l o d  o / O t h e r  T o r t o  Cortorn 

reding:  H Y u  
0.0-1.5': F fa ld  acr 

OVA = O.O(O.01. 

l .S -3 .5 ' :  F l o l d  acrwn 
reading: H Y u  = O.O(O.01; 
OVA = O.O(O.0). 

3.5-6.3': Ffa ld  screen 
reading: HYu = O.O(O.0): 
OVA = O.O(O.0). 

0.0.8.S8: Ccnpcnita 
s ~ e :  spiia7oooa. 

6.3-6.5': F ie ld  screen 
readings: H Y u  . 
O.O(O.0): OVA = O.O(O.0). 

8.6.11.3': Redings on 
core: 
13.5. 

HYu = 0; OVA 8 

11.5-14.0': R e d i w s  QI 

core: HYu = 0: OVA 8 95. 

1l.S-14.0': Oirsct h i t  
s a ~ t a :  SP118711D~. 



lo 

0 

L O G  
OF 

BOREHOLE 

Location Rocky Flats Plant: Solar Ponds Area ~ o r o h o l o / ~ o l l  SP11-87(cont'd.) 
C o o r e l n r l o r  G r o u n e  S u r t o c o  C lora l lon  
t o t o l  0001h W i t o r  L e v o 1  E n c o u n l r r o d  

D r l l l l n ~  Company Df I I Ior  

0.1. Drl l lod Molpor 

Drllllng Yothod Dr l l l lna  Flu14 
Lo9q.d By  

8 t o t l c  

Choakod Dy 
aooro*lot a l t o  moaoaor 

C # A R P  I ) O r i a O r  

Commontr 

/ I 

Ll lko log la  0 o r e  r l e l l o n  

14.0-16.5' S M P  

14.0-14.S8: CLAY: medium dart gr8y ( W  6/01 t o  
l i g h t  gray ( Y  7/01 uith s a m  brow!: c l a w t a w  
.fragaats; scattored g r a n t ;  s l i g h t l y  o r i d r  
stained; wakly ccmcntd; h igh ly  p last ic ;  moist. 

31 4 

!2al!au 
16.5-1S.l': CLAY: gr ry ish b l w k  ( W  2/01 to  
b r o n i s h  black (S YR 2/21; scattered g r a n t :  
srkanded ud orrbnqular to  2.75 mn; s l i g h t t y  
r.ndy; f i n - g r a i n d ;  s l i g h t l y  orgmic; Lou 
plast ic; moist. 

16.5-19.0' SAMPLE, 
Recwered 1.S/2.S1 = 52%. 
16.5.17.0': CLAY: b r o n i s h  black (5 YR 2/21; 
scattered gravel: s u m  as abovo. 

' 17.0-17.8': CLAY: nderote yellowish brovn (10 
YR 5/61 to grayish b r o n  (5 YR 3/21; modarrtely 
cenantd: mdim plastic; s l i g h t l y  sandy and 
moist. 

19.0.21.5' SAMPLE, 
Ruwered 0.5/2.5' = 20%. 
CLAY: mixed b r m  a d  gray; md4u plast ic ;  
moderatoly cemented; s l i g h t l y  s w d y ;  very f ine-  
grained; L i t t t e  scattered gravel; moist. 

ARAPAMOE f O R M A T r g  

7 SANDSTWE: mdicll Light- gray ( W  6 / 0 )  to 

i 
dark gray (I 4/01: moderately oxido stained broun; 
la, plastlc: f ine-grained s u d  (3.0-2.5 01; poorly 
sorted: scumhat blocky ud m i s t .  

24.0-26.5' SAMPLEL 

CLAYEY SANDSTWE: noted L ign i te  fragnmts; gray 
as noted abon; slightly to mduratety oxida 
stained streaks; blocty: mssin; Lou plastic; 
weakly carmted; t ine-grained sud: moist. 

R m O V 8 f e d  2.S/2.5' 8 100%. i t '  

S r r o l o r  Co l loe tod  0 

t o r 1 0  ? o f f o r m  1 

14.0.15.1': Redings 
core: HWu = 0; OVA 8 95. 

16.0-15.1': Direct h i t  
saapto: SP118714oW. 

19.0-19.5': Readings on 
core: HNu = 0 :  OVA 8 

310. 

19.0.19.5': Oircct 
h i  t/uop.r C o c I t I C t  S w p t O :  
sPll87lpon. 

- 21.5': Readings in 
augers: 
210. 

21.5-26.08: Readings on 
core: 
98. 

21.5.24.0': D i r e c t  
hit/contact S m V h :  
SP118RlDH. 

HNu = 0; OVA 8 

MNu = 1.5; OVA = 

Cog. 0 1  L 



LOG 
OF 

BOREHOLE 

Locat lon  i%xkv Fla t s  P l a n t ;  Solar P m a s  Area ~ o r . h ~ l . / w ~ t l  no.  m i 4 7  lcont 'd-  I 
c o o r d t n a t o r  Ground S u r l a c o  E l o r a t l o n  

t o t a l  Dopth  W a t e r  L o r 0 1  E n c o u n t o r o e  

I 

S t a t t c  
Drlll lng Company 
oat. 0rlIl.d 

Drlll lng Yothod 

Dr l l lo r  

H O l p O r  

Dr l l l lng  F lv ld  

C h o a k o e  B y  
S l to  Managor 

C E A R ?  Managor 
C ommonta 

/ 
Ll thotog lc  D o r e r t p t l o n  

t 26.5-29.0' S U P  
Recworod 2.512% = 100%. 
CLAYEY SANDSTONE: . diu dark grw (I 4 / 0 1  to 
dark gray ( Y  3/01: s a w r d y  oxid. stained brow 
rtraats; Lou plastic; nussivo; SOIIla31.t blocky; 
moist. 

CLAYEY SAnkl6E:  mdiu drrk gray (I L / Q )  ui th  
sl ight  o x i b  staining; lignitr portietos scatterod 
about; fino-grained r u d  (3.0.2.5 e): Lou plastic; 
llKh88iVO; weakly t O  IIPd.ratOlY C m t O d ;  m i s t .  

31.5- L.0' SAMWE, - 8 1m. 
SANOSfONE/CUYStONE INTERBED-OED: drrk gray ( W  
3 / 0 )  varying to d i m  groy ( W  5/01 u i th  slight to 
mderatr  o x i b  stainad lensos of  l ight b r a n  (5 YR 
5/61: fine-grained s u d  (3.0-2.5 W; m u s i w  
claystone: Lou to medius plastic; blocky; poorly 
sorted swd: m i s t  t o  light m i s t  a t  bottm. 

TOTAL DEPTH: 34.0' 

t t 

S i m p l o r  C o l l o c t o d  0 / O t h o r  t o r t s  Perform 

26.5-29.0*: Redings on 
cor.: nnu = 0; WA = S8. 

a 26.5.29.0': Direct h 
s-1.: SPl187260H. 

29.0': R O d i n g 8  in  
sugars: nYu = 0; OVA 9 

220. 

29.0.31.5': Dlract h i t  
sangla: SP118RPOH. 

29.0.31 . S i :  Redings i n  
Cora: HYu = 0; OVA 
11.5. 

31.5.3C.O': F i r l d  r c r m  
readings: HYu 8 O(0): 
OVA = o<o). 
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L O G  
O F  

B O R E H O L E  

ROCKY FLATS ALLUVTUM 

0.0-2.0' SAMPLE, 
Recovered 1.1/2.0' = 55%. . 

SANDY GRAVEL: dark yellowish brown 
(10 YR 4/2); quartzite pebbles and  cob- 
bles; trace clay; fine-grained sand (2.0-3.5 
phi); poorly sorted; roots and grasses; dry. 

2.0-3.4' SAMPLE, 
Recovered 1.4/1.4' = 100%. 
SANDY GRAVEL: moderate orange pink 
( 5  YR 814); quartzi te  cobbles and pebbles; 
trace clay; fine-grained sand (2.0-1.0 phi); 
dry. 

3.4-4.0', No recovery. Drilled with center 
bit. 

4.0-7.0' SAMPLE. 
Recovered 1.2/3.0' = 40%. 
SANDY GRAVEL: light brown ( 5  YR 
5/61; quartzite cobbles and pebbles; trace 
clay; fine-grained sand (2.5-1.5 phi); some 
caliche; very pale orange (IO YR 8/2); 
damp to dry, 

Recovered 1.15/1.5' = 77%. 
SANDY GRAVEL: light brown ( 5  YR 
5 / 6 ) ;  quartzite cobbles and  pebbles; trace 
clay; fine-grained sand (2.5-1.5 phi); dry. 

7.0-8.5' SAMPLE, 

8.5-9.0', No recovery. Drilled with center 
bit. 

S a m o l o r  C o l l o c t o d  or / O t h o r  t o r t r  C o r f o r m o d  

HNu Background=O.2 
OVA Bac kground=O.O 
No Ludlum readings. 

9.0-9.0': Composite 
sample: BH308700 10. 

5.0': Field screen 
readings: HNu = 5.0- 
15.0; OVA = 0.1. 

9.0-1 0.35': Waste 
sample: BH308710WS. 

u: Field screen 
readings: HNu = 5.0- 
15.0; OVA = 0.1. 

1 1.5- 17.15': 
Composite sample: 
BH3087 1020. 

IzpI: Field screen 
readings: HNu - 
10.0; OVA = 0.1. 

m: Field screen 
readings: HNu = 2.0; 
OVA = 0.2. 



i G G  
O F  

~ i t h o i o g l c  O o r c r l o l l o n  

1 1 .S '  SAMPLE, . Recovered 1.35/2.5' = 54%. 
SANDY GRAVEL:  same as  above;  dry .  

I 1.5- 14.0' SAMPLE, - Recovered 1.2/2.5' = 48%. 
SANDY GRAVEL:  same as  above;  damp.  

14.0- 16.0' SAMPLE. 
= Recovered 0.7/2.0' = 35%. 

SANDY GRAVEL:  same as  above;  damp.  

16.0-20.0' SAMPLE. 
ID Recovered 1.15/4.0' = '9%. 

SANDY GRAVEL:  l i g h t  b rown ( 5  YR 
5/6) t o  grayish orange (IO Y R  7 / 4 )  i n  
sand zone 16.80-17.10'; coarse to  f ine -  
grained sand  (0.5-3.0 ph i ) ;  well sorted; 
d a m p  to moist. 

20.0-22.0' SAMPLE. 
'D  Recovered 2.5/2.0' = 125%. 

GRAVEL:  l ight  brown ( 5  l ' R  5/61; Some 
sand; quar tz i te  cobbles and  pebbles; wet. 

A R A P A H O E  FORMATION .- 
.g 22.0-24.5' SAMPLE, 

Recovered 2.2/2.5' = 88%. 
CLAYSTONE: l i g h t  ol ive gr3y ( 5  Y 5/2); .- modera te  reddish orange  (10 R 6 / 6 ) ;  i ron  
s ta ined patches; d a m p  to moist. -- 
24.5-27.0' SAMPLE. -- Recovered 2.65/2.5' = 106%. 

-- moist. 
CLAYSTONE: same as  above;  d a m p  to 

- - - .  ~ _ _ _ _ -  - - - - A .  

s a m p i o r  C O I I O C ~ O ~  o r  
T o r t r  P o r f o r m o d  

a.0-20.8 ' :  Water 
table  sample: 
BH308720WT. 

24.5-25.2': Bedrock 
sa mgle: B H 308 725 BR. 
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1: GMcl - block ( N l 1  to Mhiie lN91, sub-onguior to rouded, poorly 
grade4 some sod and si It, plont d e t r i  tu5 oi top of intervol  

1 

J '  Cloye Grovel, ver I I ht groy INN, onguior, poorly groded, some SI It, 
clov roction 15Y 312 r A y ?  

6 
P 

lis above tour  port ion of intervol  
Grovel in Col ick tlotrix - I ight grov IN71, anguiar, poorly groded, 
cal  iche motrix i s  very pale orange llOYR 8/21 

IO MFtE 

iP As hove, intervol 2 15 to 3 'l, uiih increose in mox grovel size to 7 
cm 

SMOY GRAM1 - medim 1 1  nt groy iN61, onguior to sub-angular, poor to  
mcderote yoding some c oy. 9 GP : 

NO MFtE 

@sAnFtE7 
GP : GRAYEL - med groy IN51, suo-onyior to sirrounded, pooriy groded. 
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GW . SppyOr GMVEL - Bledtln light yoy I f f i l ,  subaqulw to sub-romkd, H e l l  
groded, troce of si l t  

NO WE 

GP GMtl - li$t yoy INl, ongulrr to sub-romkd, moderately gded, 
troce of sad ord SI I t  

GP : Sme as obove (reference intervol 14 0 to 14 71 

NO WE 
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/I 

1112  --/-’ 
- /- - /- 
-7-‘ - /- - /- 
-7-- - /- - /- 
--/-- 
-/--/- 
--/-‘ 

-/-”-/- SILTY LAYSTONE AS above 
,--/-- - /- - /- 
,--/-- 
-/--/- 
,--/-- - /- - /- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
- /- - /- 
, - y / - -  
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ROCKY FLATS ALLUVIUM ::..OUQ. 
p.o-t.o* s A MP L E, 
Recovered 2.0/2.0' =- 100%. . .. ' .. , . . .  . 

I, 

u 

Lz 

S A N D Y  GRAVELS: pale. yellowish brown 
(10 Y R  6/2); quartzite pebbles and 
cobbles; subrounded to subangular; some 
rock i n  upper 0.5'; dry. 

2.0-4.0' SAMPLE, 
Recovered 1.64/2.0' = 82%. 
S A N D  A N D -  GRAVEL: moderate brown 
( 5  YR 4/4); some sandy clay; quartzite 
pebbles and cobbles; subrounded to sub- 
angular; dry. 

4.0-6.0' SAM? LE, 
Recovered 0.95/2.0' = 47%. 
S A N D Y  GRAVEL: moderate brown (5 
YR 4/4); grades into caliche; dry. 

5.0-7.0' SAMPLE, 
Recovered 1.45/1.0' = 145%. 
S A N D  A N D  CLAY: yellowish gray (5  Y 
7/2) to moderate brown ( 5  Y 4/4); some 
quartzite cobbles; coarse sand; some 
caliche; damp. 

Recovered 0.9/2.0' - 45%. 
S A N D Y  GRAVEL: l i gh t  brown ( 5  YR 
6/4); quartzite pebbles and cobbles; sub- 

7.0-9.0' SAh4PLL 

S i m p l o r - C o l l o c t o d  or 
O t h o r  T o r t r  P o r t o r m o d  / 

HNu Background=O.O 
O V A  Background-iO.0 
No readings over 
background. 

HNu Background= 

No O V A  readings. 
N o  readings over 
back ground. 

0.2-0.8. 

rounded to subangular; dry. 

20 - 
Pago 1 o f  L J  
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C E A R P  Y r n a g o r  
Cornrnontr Surface c a s M  set  to 49.17' bv Craiu \JoOd on June 18, 1987. 

r r n p l o r  C o l l o c t o d  o r  
h o r  T o r t r  C o r f o r m o d  L l t h o l o g i t  O o r c r l o t i o n  

/ / / 

2.0-1 1.0' S A M P L L  
' Recovered 1.75/2.0' = 87%. 
SANDY GRAVEL TO SAXDY CLAY: 
' gravels moderate brown ( 5  YR 4/4); sand 

light brown (5 YR 5/6) to dark greenish 
'g ray  (5 GY 4/1); iron staining streaks 
, moderate reddish orange (IO R 6/6); trace 

of caliche; weathered; dry. 

J-L . Recovered 2.0/2.0* = 100%. 
/ SAND: moderate reddish orange (IO R 

6/61; some quartzite pebbles; trace 
caliche; coarse sand; weathered: damp. 

13.0-1 5.0' SAMPLE, 
Recovered 2.0/2.0' - 100%. 
SANDY GRAVELS: dark yellowish 
orange (10 YR 6/6) to grayish green (10 
GY 5/21; quartzite pebbles and cobbles; 
damp to dry.  

J 5.0-1 7.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SANDY GRAVELS: moderate reddish 
orange (10 R 6/6); highly weathered; nu- 
merous quartzite pebbles; trace caliche; 
damp. 

17.0-19.0' SAMPLZ, 
Recovered 1.7/2.0' = 85%. 
SAND: moderate reddish orange (IO R 
6/6); weathered; numerous quartzi te ,  peb- 
bles; damp. 
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L l t h o l o g l c  D o r c r l p t l o n  hor  t o r t r  C o r f o r m o d  

19.0-2 I ,O' SAMPLE, - Recovered 1.7/2.0' - 85%. 
SANDY GRAVEL:  moderate  brown (5 
YR 4/4); quar tz i te  pebbles a n d  cobbles; 

21.0-23.0' S A M P L E  
Recovered 1.6/2.0' = 80%. 
21.0-21.9': S A N D Y  GRAVEL: same as  

A R A P A H O E  FORMATION 

21.9-22.6': CLAY: olive gray  (5  Y 3/2); 

23.0-24.0' SA MPL 2, 
Recovered 0.9/1.0' = 90%. 
CLAY: medium light gray  (N 6/0); iron 
s ta ining moderate  reddish orange (10 R 
6/6); wet. 

- p  24.0-26.0' SAMPLE, 
Recovered 2.0/2.0' - 100%. -- CLAY: medium light gray (N 6/0) to 
olive gray ( 5  Y 3/21; moderate  reddish - -  orange (IO R 6/6); iron s ta ining to da rk  
reddish brown (10 R 4/6); highly wea- 
thered; d a m p  to wet. 

Recovered 2.0/2.0' = 100%. 
CLAY: olive gray  (5  Y 3/2); iron s ta ining 
moderate reddish orange (10 R 6/6); 

26.0-28.0' SAMPLF, 

-- 
-- slightly weathered;  damp. 

48.4 1-58.06 ': Packer  
Test In te rva l  st23, 
abor ted  test. 

15.90-65.5 5': Packer 
Test In te rva l  st22. 

5 7.90-6 7.5 5': P3c k e r 
Test  In te rva l  -2 1, 
fa i led  on  2/3 
pressure test. 

t 
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28.0-29.0' S A M P L E  .- Recovered 1.4/1.0' = 140%. 
CLAY: olive g ray  (5 Y 3/2); i ron  s ta ining - -  moderate  reddish orange (10 R 6 /6 ) ;  
weathered;  damp.  

I- 

29.0-30.0' SAM P L K  - -  Recovered 1.35/1.0' - 135%. 

- -  
- D  

CLAY: modera te  olive brown ( 5  Y 4/4) to 
olive g ray  (5 Y 3/2); some i ron s ta ining 
moderate  reddish orange (10 R 6 /6 ) ;  
damp. - 
30.0-32.0' S A M P L E  
Recovered 2.0/2.0' = 100%. 
CLAY: moderate  reddish orange (10 R 
6 / 6 )  to d a r k  reddish brown (IO R 3/4); 
upper foot  ol ive gray (5 Y 3/2), moderate .- reddish orange  (10 R 6 / 6 )  with  iron stain- 
ing throughout ;  some dusky  yellow areas  

.- (5 Y 6/4); highly weathered; wet. 

rn 37 0-34 0' SAMPLE, 
Recovered 2.0/2.0' = 100%. -- CLAY: ol ive gray  (5 Y 3/2); i ron s ta ining 
moderate  reddish orange ( I O  R 6/6) ;  

* -  weathered; wet. 

34.0- 36.0' SA MP L E 
.- Recovered 2.0/2.0' - 100%. 

CLAY: same as  above; wet. 
a- 

36.0-38.0' S A M P L E  -- Recovered 2.0/2.0' = 100%. 
CLAY: same as  above; wet. 

+ 

S i m p l o r  C O l l o c t o d  o r  
O t h o r  t o r t r  C o r l o r m o d  / 

.. .. 

6 7.5 5-7 7.20': Packer 
Test Interval  tc20. 

59.55-79.20': Packer 
Test Interval  tt19, 
aborted test. 

79.05-88.70': Packer 
Test Interval tt18. 

P a g e  1 o f  .17, 
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Lithologic O o r c r l p t l o n  Y 
38.0-40.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAY: l ight  olive gray (5  Y 5/2); moder- 
ate reddish orange (10 R 6/6) iron stain- ing; weathered; wet. ._._. 

40.0-42.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAY: light olive gray (5 Y 5/2) with 
some olive gray  ( 5  Y 3/2) streaks; some 
moderate reddish orange (10 R 6/6) iron 
staining; weathered; wet. 

42.0-44.0' SAMPLE, 
Recovered 2.1/2.0' = 105%. 
CLAY: same as above; wet. 

44.0': Unweathered/weathered bedrock 
contact. 

44.0-46.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: brownish black (5 YR 2/1); 
unweathered. 

46.0-48.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

48.0-50.0' SAMPLE. 
Recovered 2.0/2.0' - 100%. 
CLAYSTONE: same as above. 

S a m p l r r  C o l l o c l r d  or 
O t h r r  t o r t r  C 0 r f O r t n . d  / 

88.70-98.35 ': Packer 
Test Interval # 17. 

90.70- 100.35 *: Packer 
Test Interval # 16, 
aborted test. 
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48.0-5 1.5' SAMPLE, .- Recovered 2.2/3.5' - 63%. 
RQD = 1.4/2.2' = 64%. 

49.4-50.2': CLAYSTONE: olive gray (5 Y -- 3/2); trace moderate yellowish brown (10 
YR 5/4) mottles; homogenous; consoli- 

a -  dated; no sand; wet. 

5-55.5 '  SAMPLE. 

.. 48.0-49.4': CEMENT. 

Recovered 4.0/4.0' = 100%. 

CLAYSTONE: grayish black (N 2/O); 
abundant lignite stringers from 50.5-51.5'; 
organic rich; some sand; very fine-grained 
sand; dense: consolidated; dry. 

Recovered 4.S/4.5' - 100%. 
RQD = 3.2/4.5' = 71%. 
CLAYSTONE: olive gray (5 Y 3/2); trace 
sand bottom 0.5'; dense; homogenous; 
moist. 

.' RQD = 3.25/4.0' = 81%. 

.' 
- D  5-60.0' SAMPLL 

.D 0.0-65.0' SAMPLE, 
Recovered 1.6/5.0* = 32%. 

- D  RQD = 0.5/1.6' = 31%. 
CLAYSTONE: olive gray (5  Y 3/2); some 

.D very fine-grained silty sand; trace organ- 
ics; dense; homogenous; moist. . 
$5.0-68.0' SAMPLE, -- Recovered 2.95/3.0' = 98%. 
RQD = 2.0/2.95' = 68%. - -  SANDY CLAYSTONE: olive gray (5 Y 
3/2); trace organic fragments; sandstone -- at 66.1-67.1'; very fine-grained; silty; 
moist to dry. 

P 

b r m e l o r  C o l l o c t o d  or 
O t k o r  T o r t 8  ? o r t o r m o d  / 

100.50- I IO. 1 5': Packer 
Test Interval #IS. 

-37': Packer 
Test Interval #14. 

J 19.37-129.02': Packer 
Test Interval 13. 
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C E A R P  M 8 n i g . r  

C o m m o n t r  Surface cas- set to  49.17' by Crsig Wcd on June 18, 1987. 

68.0-72.0 ' SAIMPLE, .. Recovered 3.0/4.0' = 75%. 

.- CLAYSTONE: olive gray ( 5  Y -3/2); 
abundant organics; consolidated; moist. 

RQD = 3.0/3.0' = 100%. 

.m 

72.0-76.0' SAMPLE, .. Recovered 4.5/4.0' = 113%. 
RQD = 3.5/4.0' = 88%. 

- =  CLAYSTONE: olive gray ( 5  Y 3/2); 
abundant organics; dense; moist. Last 1.0' -. grade to dusky green ( 5  G 3 / 2 )  claystone 
with no organics; silty; moist to dry.  

76.0-80 .O' SAMPLE, 
Recovered 3.2/4.0' = 80%. 
RQD = 1.85/3.2' = 58%. 
76.0-76.4: CLAYSTONE; olive gray ( 5  Y 

. 
'' 

-. 
.m 3/2); silty; organic rich; dense; moist. 

.. olive gray ( 5  Y 3/2) and l i g h t  ol ive gray 
( 5  Y 5/2); interbedded medium-grained 

- P  sandstone; rounded; sorted; moist. 
77.2-78.6': SANDSTONE olive gray ( 5  Y 

- D  3/2); well sorted; rounded; medium to 
fine-grained; salt & pepper texture; abun- 

- 9  dant organics; moist. 
78.6-79.2': SANDSTONE same as above 
but more clay; damp to dry.  

76.4-77.2: SANDSTONE/CLAY STONE: 

. 80.0-84.0' SA M?L E, 
Recovered 4.0/4.0' = 100%. 
RQD = 3.5/4.0' = 88%. 
CLAYSTONE: olive gray ( 5  Y 3/2); con- -- 
solidated; organic rich; homogenous; 
damp. 

S r m p l o r  C o l l o c t o d  o r  
O t h O r  t i r t r  ? o r t o r m o d  / 

. .  

129.02- 138.67': Packer 
Test Interval # 12. 

J 3 1.02- 140.67': Packer 
Test Interval. # I  I ;  
packers not scaling; 
a bo r ted. 

132.94-1 42.59': Packer 
Test Interval #lo; 
failed test. 

134.94- 144.59': 
Packer Test Interval 
st9; failed test. 

j 36.94- 146.59': Packer 
Test Interval *8, 
aborted test. 



/ 

84.0-88.0 ' SAMPLE, 
Recovered 4.0/4.0' - 100%. 
RQD = 4.0/4.0' = 100%. 

- D  84.0-87.7': CLAYSTONE: same as above 
with some- lignite stringers and  trace 
sand; moist. 
87.7-88.0': SANDSTONE: olive gray ( 5  Y 
3/2); very fine-grained; silty; cOmmO0 
organic fragments; moist. 

'- 

.. 88.0-92.0' S A M  LE, 

.= RQD = 3.2/4.0' = 80%. 
- Recovered 4.0/4.0' a-100%. 

CLAYSTONE: olive gray (5  Y 3/21; con- .. solidated; homogenous; trace organics; 
sandy top 3"; moist. 

- m  

92.0-96.5' SAMPLF, 
= -  Recovered 4.5/4.5' = 100%. 

RQD = 4.0/4.5' = 89%. 
= =  CLAYSTONE: same as above; moist to 

wet; with moderate yellowish brown (10 -- YR 5/41 siltstone nodule a t  94.0-94.5'; <1"  
wide; dry. 

96.5-100.5' SAMPLE, 
.D Recovered 3.3/4.0' = 83%. 

RQD - 0/4.0' = 0%. 
96.5-98.0': CLAYSTONE: olive gray (5 Y .- 3/2); two siltstone nodules, moderate yel- 
lowish brown (IO YR 5/4), approximate -- 1/4" diameter; elliptical; dry to moist. 
98.0-99.8': SANDY CLAYSTONE: olive -- gray (5  Y 3/2); very fine-grained sand; 
well sorted; silty; moist. -- 

P 

S r m e l o r  C o l l o e t o d  or 
Othor  T o r t @  P o r t o r m o d  / 

140.2 I - 149.86': Packer 
Test Interval #7; 
aborted test. 

142.21-1 51.86': Packer 
Test Interval st6; 
aborted test. 

J 44.7 1 - 1  54.36': Packer 
Test Interval # 5 ;  
aborted test. 

146.71-1 56.361. Packer 
Test Interval st4; 
aborted test. 

149.35-1 59.0': Packer 
Test Interval *3; 
aborted test. 

15 1 . 3 5 4  6 1.0': Packer 
Test Interval *2; 
aborted test. 

J 55.0 -163 10 ': Packer 
Test Interval * I ;  
failed test. 

' a g o 8  0' 
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- D  100.5-105.0' S A M P L E  

Recovered 4.014.5' = 89%. 
- w  RQD = 4.014.0' = 100%. 

SANDSTONE: medium gray (N 5/0); sil- 
- D  ica cement; fine to medium-grained; 

sorted; rounded; two light brownish gray .- ( 5  YR 6 / l )  siltstone nodules at 102.9' and 
104.2'; clayey i n  top 6"; salt & pepper 

- D  look; moist. 

105.0-109.0' SAMPLE, 
Recovered 4.3/4.0' = 108%. 

.D RQD = 3.8/4.3' = 88%. 
SANDSTONE: same as above with several .= clay stringers; very dense; rock hard 
sandstone at 108.1 to 109'; very fine- .- grained; calcareous cement; reacts 
strongly with HCI; moist to dry. 

109.0-1 13.0' SAMPLE, 
Recovered 3.3/4.0' = 83%. 

109.0-109.5': SANDSTONE: medium gray 
(N 510); rock hard; very dense; very fine- 
grained; calcareous cement; damp. -. 109.5-1 12.3': CLAYEY SANDSTONE: mc- 
dium gray ( N  5/0); very fine-grained; 
rounded; well sorted; increased clay with 
depth; moist to damp. 

a m  RQD * 1.213.3' 36%. 

w 

i I I I 

- - -  

S r m p l r r  C o l t o c t o d  o r  
t o r t r  C o r f o r m r d  

._ . 



I I - 
I 1 [ J 17,0-121.0' SAMPLE, 
I I ~~ 1 Recovered 5.0/4.0' = 125%. 

RQD = 5.0/5.0' = 100%. 
.= 1 17.0- 1 18.0': CLAYEY SANDSTONE AND 

SANDY CLAYSTONE: same as above 
with more clay; dense; moist. 
118.0-121.0': SANDY CLAYSTONE: medi- 

a -  urn gray ( N  5/0); fine-grained sand; 
rounded; well sorted; light brownish gray 

- D  ( 5  YR 6/1) siltstone nodule a t  120.7'; 
moist. 

-, 
I2 1 .O- 125.0' SAMPLE 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 

* D  

INTERBEDDED SANDSTONE/ CLAY- 
- m  STONE: medium gray (N 5/0); very fine- 

grained; silty, clayey sandstone; interbed- 
- m  ded clay laminations; sandstone is 

rounded; dense; sorted; 10' dip  on frac- 
.D ture; cross-bedded; moist. 

J 25.0- 129.0' SAMPLE, 
Recovered 3.8/4.0' = 95%. 
RQD = 3.813.8' = 100%. 

STONE: same as above; sandstone beds I -  
2" thick; clay beds 1-2" thick; some light 
brownish gray (5 YR 6/1) siltstone nod- 
ules 1" diameter; damp. 

INTERBEDDED SANDSTONE/ CLAY- 

33.0' SAMPLE, 
Recovered 3.0/4.0' = 75%. 
RQD = 3.0/3.0' = 100%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: same as above with clay layers 
0.8 to 1.0' thick. 

S a m o l o o  C o l l o e t o d  or 
O t h o r  T o r t o  C o r t o r m o o  / 
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C E A R P  Y a n r g o r  

Commonlr  Surface  casinq set to 49.17' by Craig Wcd on June 18,  1987. 

, I / 
S r r n p l o s  C o l l o c t o d  o r  / O t h o r  T o a t r  C o r f o r m o a  

T 

t 

t 

133.0-1 37.0' S A M P L E  -- Recovered 5.0/4.0' = 125%. 
RQD = 5.0/5.0' = 100%- - -  SANDSTONE/SANDY CLAYSTONE: me- 
dium gray (N 5/0); very fine-grained; -- well sorted; rounded; dense; horizontal 
fractures; moist to w e t  

I 

J 37.0- 14 I .O' SAMPLZ, -- Recovered 4.0/4.0' = 100%. 
RQD = 4.0/4.0' = 100%. -' SANDSTONE/SANDY CLAYST0NE:same 
as above with medium to . .  fine-grained *. sand; damp. 

.' 141.0-145.0' SAMPLE, 
Recovered 3.9/4.0' = 98%. 
RQD - 3.7/3.9' = 95%. 
SANDSTONE: medium gray (N 5/0); f ine  
to medium-grained sand; well sorted; .- rounded; silica cement; organic fragment 
in  shoe; damp. .- 
145.0-149.0' SAMPLE, 

-I Recovered 3.2/4.0' = 80%. 
RQD = 2.8/3.2' = 88%. 

* -  SA N D STO N E / C LA Y STO N E I NT E R BED- 
DED: medium gray (N 5/0); clay layers 

'- 1"; sand layers 3-6'; silty, clayey sand- . stone; dense; consolidated; moist to  wet. 

-L 

.- 
-I 

.. 1 9  
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S r m o l o r  C O l l o c t O d  or 
h o r  T o r t r  P o r t o r m o d  L l t h o l o g l c  O o r c r l p t l o n  

I 

-1 

-g 

-- 
- -  

t 
J49.0-153.0 ' SAMPLE, 

- b  Recovered 4.9/4.0' = 123%. 
RQD = 4.9/4.9* = 100%. 

= -  149.0-149.6': CLAYEY SANDSTONE: me- 
dium gray (N 510); very fine-grained; -- silty; rounded; damp. 
149.6-153.0': CLAYSTONE: olive gray (5 

* -  Y 3/2); no sand; some organic fragments; 
consolidated; moist. -. 
153.0-157.0' SAMPLE, 

RQD = 4.0/4.0' = 100%. 
SANDSTONE/CLAYSTONE INTERBED- 

Recovered 4.0/4.0' = 100%. 

D E D  medium gray ( N  510) ;  very fine- 
*. grained-sand; rounded; cross-bedded; wet; 

claystone layers 1"; sandstone layers 1'; 
dense; homogenous; few organics; moist. - 
I 57.0- I6 I .O' SA MPL E .. Recovered 3.7/4.0' = 93%. 
RQD = 3.2/3.7' = 86%. 
SANDSTONE: medium gray ( N  5/01; some 
clay lenses 114" to 4' wide; cross-bedded; 
fine to very fine-grained; well sorted; 
rounded; salt & pepper; very dense cal- 
careous cemented sandstone at  157.3- 
157.6'; moist to wet. 

t - I I 

. .  . 
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*' 

I 
-- ous cement; very- dense; strongly reacts 

with HCI; damp to dry. 
* -  161.9-163.0': SANDSTONE: medium gray 

(N 5/0); very fine-grained; few clay lam- 
a- inae; silty; rounded; cross-bedded; well 

sorted; moist to wet. 
163.0-163.3': CLAYSTONE: olive gray ( 5  
Y 3/2); trace -sand; dense; homogenous; 
trace organics; moist to wet. 

t 

+ 
.- 

D 

.. 

.m 

.. 
* D  

L 

i 
9-  169.5-174.0' SAMPLE, 

Recovered 5.1/5.0' = 102%. -. RQD = 5.1/5.1' = 100%. 
CLAYSTONE: same as above; wet. 

TOTAL DEPTH: 174.0' .. 
L 

- D  

. 
.m i 

165.0- 169 .5' SAMPLE, 
Recovered 5.074.5' = 111%. 
RQD = 5.0/5.0' = 100%. 
CLAYSTONE: olive gray ( 5  Y 3/2); con- 
solidated; homogenous; no sand; trace 
organics; wet. 

I 
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bo 0 x . 1 5  
ht ?r 5 
7/21; hdding mt 

At 76 ft interval gales to interbedded cI stone m d  siltstone, medium 1 
qy IN51 and light my IN71 respectively, 7 edding IS hmzontol, 
interfinOerim very 1 ine sondstme occurs o c c a y m l  ly in this intervol, 
~e~therd, maetotkly frioble, carbonomus Intervol gdes to 
si I tstone I i$t goy IKII, beddirg not oppcrent Inossive?], weathered, 
mal. fr iable. 
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IILTST(M * Ver Ii$t gay IM1, thin bedded (1 m, horizontol to 10 degree dip 
we0 her ed slightly fricble, slight smd froction very fine groindl 
interbedded. 

;ILTSTM: AS he. 

SILTSTlM As hove wi th abundmt very f ine goined sand fron 105.0 to 105 4 f t  



1 
I 

I 

I 
I 

i 

, 
i 
i 
t 
pis 
Io 
Mws 



1 

i 

I 

SIllSTM AS obwe. 

SILTSTN AS hove. 

. . ... . 

SILTSTM light 97 sligllt y riable 
!N71, laminar bedding wi th 5me wavy beddig teathered, 

i 
1 MYSTONE Intervol gdes to claystme ot opprox 125 6 f t  , olive 

beddiq appmx 10 &gees tused m cme brwks, weothere 
frioble, corbrnocews minerol ization occurs loco1 ly, 
apmx 126 ft , short intervols of si I tstone occtr occasional ly 



.t ns 

Isms 

1 I4 

1 I1 

r 
m 
m 
m 

m n 
m 
m 

N 
11 
m 
m 

0 
s1 
m 
m 

XA'ISTN Asabove. 

;IlTSTN I n t m l  ycdes to siltstone ot 131 9 f t  , li$t uj IN1 thin bedded, 
Hathered, slightly fridle, ocmsimotly inter& witticloystcne 

S I l T S T Q 6  As he HI th ~n~reosing very f ine sond fraction 





16-878y 

- ... 
.:.::. :i:j 
.. ... 
... ... . ... .... . ... ... ... ... ... ... . .,. 
.. . . . ... .... . .. ... .... 
... ... ... ... 
... ... ... . . .  ... ... ... ... ... ... 
... 
... ... ... - 



4 
w 
SI i l  
mm 

* - a  
K U  .I> 

J U  
::: 
L L  

1.1 11.1 

I R  

OR 

IITSTONE: Interbedded si I tstones cnd cloystones at 160 ft ., reference intervals 
above. Grades to s i  ltstone ot 161 ft. 

~ILTSTONE: light gra (N71, th in  bedded (2 mn., s l /gh t ( y  wedhered, s l ight ly  
friable, r ocolized carboncceous mineralizotion. 

:LAYSlONE Grades to claystone, medim groy INSI, bedding not o p p e n t  lassive71, 
ueothwed, nodemtely fridle, slight s i l t  froction 

 MISTO ONE: As dove (reference intervol 162.3 to 163.3ft.l 

CLAYSTONE: As above. I 
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Boring No.: 19-87 

Completed as well? Yes 

Data in Filc 

9 Log of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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6.0-8.1' SAMPLE, No recovery. Drilled 
with center bit. 

3Nu Background=O.4 
3VA Background=O.O 
qo Ludlum readings 
:aken. 

2.0-4.0': Readings on 
core: HNu = 0.2.2.0; 
OVA = 0.0 
4.0-5.3': Readings on 
;ore: HNu = 1-100: 
OVA = 0.0 

8.1-1 1 . 1 ' :  Readings 
on core: HNu=O.4- 1.1: 
OVA-0.0-2.0 
14.1-16.1': Readings 
on core: HNu=?; 
OVA-1.2 
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B O R E H O L E  

5/6); sandy clay matrix with abundant 
quartzite gravels; poorly sorted; very . fine-grained; unconsolidated; dry. 

11.1-14.1' SAMPLE, 
Recovered 3.0/3.0' = 100%. 
11.1-1 1.4': CLAY: olive gray ( 5  Y 3/2); 
abundant caliche-reacts strongly w i t h  
HCI; trace moderate yellowish brown ( 1  0 
YR 5/4)  clay patches; trace angular peb- 

=. bles and gravels; dry. 

A R A P A H O E  FOR M A T 1 0  N . 
11.4-14.1': CLAYSTONE: olive gray (5 Y 

"3/2); some moderate brown (10 YR 5/4) ., mottles; abundant  CaCO concretions; 
white-reacts strongly w i d  HCl; some 
black organics; dry. 

., 1-E. L Recovered 2.0/2.0' - 
100%. 
CLAYSTONE: same as above; dry. 

.' TOTAL DEPTH: 16. IO' 

c o m m o n t r  

S e m o l o r  C o l l o e t o d  or 
O t h o r  t o r t @  P o r f o r m o d  / 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

Locat lo , ,  Rocky Flats Plant; >bud Area WOII N O .  19-87 
~ o o r d ~ n a t o r  N 36633 . 4 2  23064.85 E l o v a t l o n :  G r o u n d  S u r t r c o  5967.98'  
T O I ~ I  ~ o p t h :  W ~ I I  1 1 - 8 9 '  t o p  of  C a r i n g  5969.84'  

F o r m r t l o n  of  C o m o l o t l o n  bcky Flats Alluvium 
C a r i n g  mat or la^ p h  5 .  t v w  316 TFJ qtadess c a r i n g  D l a m o t o r  7" TD 

steel $ c r o o n  Matorlal- I' . 

o a t .  I n r t a l l o d  a. 6. 1 9 7  
I n r t a l l o d  B y  n 

D o r o h o l o  16 . o j '  

y p  316 TFJ S u r f a c o  C a a l n g  01 
sumless steel A p p r o r o d  B y  

-1.t 
W R P  Managor 

C o m m o n t r  

w m  o n  t o n l t o  

F l l tor  Y a t o r l a l :  - 

F l l t o r  P a r k  

2 .81 '  
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ROCKY FLATS A L L  UVIU hl 

9.0 - 2.0' s A MP L E, 
Recovered 1.85/2.0' = 93%. 
GRAVEL: gray  and  pink quar tz i te  in a 
moderate brown ( 5  YR 3/4)  sand  matrix; 
abundant  roots and  grasses.in top 2"; un- 
consolidated; unsorted; dry.  

2.0 -4.0' S AMP L E, 
Recovered 2.0/2.0' = 100%. 
SAND AND GRAVEL: grayish orange (10 
YR 7/41; -30% clay; light brown ( 5  YR 
516); abundan t  caliche; d ry .  

J 0-6.4' S.AMPLE. 
Recovered 2.3/2.4' = 100%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4) matr ix  of clay; abundan t  caliche; 
unsorted; unconsolidated; angular ;  moist. 

5.4-8.8' SAMPLE, LOST CORE. Drilled 
with center  bit to get through boulders. 

8.8-1 0.8' SAMPLE, 
Recovered 1.3/2.0' = 65%. 
SAND AND GRAVEL: moderate  yellow- 
ish brown (10 YR 5/4)  sand  matr ix  with 
abundant  quar tz i te  pebbles a n d  graveis; 
unconsolidated; unsorted; angular  to sub- 
rounded; very f ine-grained sand;  moist. 

/ 

HNu Background = 
0.2-0.4; OVA Back- 
ground = 0.0; Ludlum 
Background = 0.0 

u: Read ngs on 
core: HNu = 14.0 
O V A  = 12 .0  

. h 
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P 

ARAPAHOE FOR MATION 

11.8-13.8': CLAYSTONE: medium gray (N 
5 / 0 )  with abundant moderate yellowish 
brown (10 YR 5 /4 )  mottles; abundant 
black organic fragments; abundant 
caliche-reacts strongly with HCl; trace 
white very fine-grained sand; well sorted; 
moist. 

13.8-15.8' SAMPLE. 
Recovered Z.O/ t .O '  = 100%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); very fine-grained, 
light gray ( N  6/0) sand and moderate 
yellowish brown (IO Y R  5 / 4 )  sand; some 
caliche; some black organic fragments: 
well sorted; rounded; moist. 

lS.8-18.8' SAMPLE, 
Recovered 3.2/3.0' = 107%. 
CLAYSTONE: same as above; slightly 
moist. 

18.8-20.8' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; moist. 

20.8-23.8' SAMPLE, 
Recovered 3.0/3.0' = 100%. 
CLAYSTONE: olive gray (5  Y 3/21 with 
abundant moderate yellowish brown ( l o  
YR 5/4) mottles; some organics; some 
caliche: trace light gray ( S  6/0) sand; 
very fine-grained; rounded; moist. 

S r m o l o r  C o l l o c t o d  or 
O t h o r  t r r t r  P e r t o r m o d  / 

20.8-23.8': Readings 
on core: HNu = 2 .O 
OVA = b.0 

23.8-25.8': Readings 
on core: HNu = 15.( 
OVA = 3.0 

/- 

34.70': Reading i n  
well head: HNU = 
20-30; OVA = 9.0 

34.7-36.7': Readings 
on core: HNu = 2 .o 
O V A  = 1.8 



L O G  
O F  

8 O R E H O L E  

I 

C E A R P  Managor  

Cornmontr 
Surface casinq set to 51.64' by J.B. Bergran on ?.uquSt 4 ,  1987. 

/ 

c 

S r m p l o r  C o l l o c t o d  o r  / O l h o r  T o r t r  P o r t o r m o d  Ll tho log lc  Doacr lpt lon 

----- d 2.012.0' = 100%. 
SANDY CLAYSTONE: same as  above - with  slight increase in sand  content;  

Recovered 3.013.0' = 100%. 
SANDY CLAYSTONE: same as  above; 
moist. 4 5  

50 - 

5 5  - 

60 - 

. 

. 28.8-30.8' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: olive gray  ( 5  Y 3/2) with  
abundan t  moderate yellowish brown (10 
YR 5 / 4 )  mottles; abundan t  l ight  brown ( 5  
Y R  5 / 6 )  FeO nodules; t race  l ight gray  (N 
6/0) sandstone, very f ine-grained; t rounded; moist. 

30.8-33.8' S A M P L E  
Recovered 3.0/3.0' = 100%. 
CLAYSTONE: same as  above;  moist. 

33.8-34.7' SAMPLE, No  sample.  Adjust  
depth a f te r  taking a T D  of borehole.  

34.7- 36.7' SAMPLE, 
Recovered 2.012.0' = 100%. 
CLAYSTONE: olive gray  ( 5  Y 3/2) with  
abundan t  light brown ( 5  Y R  5/6) stains; 
wet a t  top 4"-probably slough; homoge- 
nous; dense; weathered; t race  very  f ine-  
grained sand; dry.  

+ 

No HNu, OVA, or 
Ludlum readings 
taken below 50.0'. 

5 3.90-6 3.5 5': Packer 
Test Interval f~ IO. 

55.90-65.55': Packer 
Test Interval tr9. 

45.55-75.20': Packer 
Test Interval $8. 
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Orl l l lng Company 3ovles 6ros 0r111or 

O a t 0  Dr l l lod  ZUlV 30-31 and h a .  3 ,  1957 H o l o o r  

CEAI IP  M a n a g o r  
Surface casing set to 51.64' by J . B .  Eerqman on August 4 ,  1987. 

c o m m o n t r  

I 

36 .7 -39 .7 'SAM P L E  -- 
Recovered 3.5/2.0' = 88%. 
CLAYSTONE: olive gray  ( 5  Y 3/2); some 
moderate  yellowish brown (IO Y R  5/4) -- stains; sl ightly weathered; homogenous; 
dense; abundan t  FeO nodules; some or- 

.- ganic  fragments;  slightly moist. 

39.7-4  1.7' S A M P L L  
Recovered 2.1/2.0' = 105%. 

moist. 
.. CLAYSTONE: same as above; s l ight ly  

41.7-44.7' SAMPLE, .. Recovered 1.7/3.0' = 85%. 
CLAYSTONE: same 3s abovc; d r y .  

.m 

4 4 .7  -46.7' S A MP L E, 
.= Recovered 2.0/2.0' = 100%. 

CLAYSTONE: olive gray (5 Y 3/2); some 
.m d a r k  yellowish orange (IO YR 6 / 6 )  stains; 

f r iable;  homogenous; some ver t ical  f rac-  *' 
tures; dry.  

46.7-49.7' SAMPLE,  
Recovered 3.7/3.0' = 123%. 
CLAYSTONE: same as above; unwea- 

., thercd /weathered  contact a t  46.7'; dry.  

4~ 49.7-51.7' SAMPLE, 
Recovered 3.5/2.0' = 17546. 

thered;  dry.  
-- C L A Y S T O N E  same 3s above; unwea- 

75 70-84.85': Packer 
Test Interval  *7. 

77.2o-a6.a5*: Packer 
Test Interval  *6. 
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80 - L 

85 - 

95 - 

L l t h o l o g l c  O o r c r l p t l o n  

. .  

S a m e l o r  C o l l o c t o d  or 
O t h o r  T o r t 8  ? o r f o r m o d  / 

I 

I 
30.0-54.0 * SAMPLE 
Recovered 2.014.0' = 50%. 
RQD = 1.1/2.0' = 55%. 
CLAYSTONE: olive black ( 5  Y 2/1); un- 
weathered; damp. 

$4.0-58.0 * SAMPLE, 
Recovered 5014.0' = 125%. 
RQD = 4.4515.0' = 89%. 
CLAYSTONE: olive black (5  Y 2/1); some 
silt; unweathered; damp. ! 
58.0-62.0' SAMPLE. 
Recovered 4.014.0' = 100%. 
RQD = 4.0014.0' = 100%. 
58.0-60.0': CLAYSTONE: dark gray; some 
silt; some very fine-grained sand; damp. 
60.0-62.0': SANDY CLAYSTONE: light 
gray; some clay; some silt; some very fine- 
grained sand; fairly well sorted; sub- 
rounded; trace fossils (plant stems and I leaves); dry. 

66.0' SAMPLE, 
Recovered 3.9514.0' = 98.8%. 
RQD = 2.70/3.9s = 68.35%. 
SANDY CLAYSTONE: olive black ( 5  Y 
211); sand is 3.0-3.5 phi to very fine- 
grained; subrounded; some silt; some clay; 
trace fossils (plant stems and  leaves); 
damp to dry. 

86.86-96.50': Packer 
Test Interval s5. 

96.50-106.1 5': Packer 
Test Interval tt4. 



1 

. . .. . . . . . . 

L l t h o l o g l e  0 0 8 e r l p t l o n  

I / 
S r m p l o o  C o l l o c t o d  or 

O t h o r  t o o t o  C o r f o r m o d  / 
I 

66.0-70.0' SAMPLE, -- Recovered 3.714.0' - 92.5%. 
RQD = 2.91/3.7' = 78.6%. 

-=SANDY CLAYSTONE: same as above; 
very light gray (N 8/0) to grayish black - -  ( N  2/0); presence of vertical lamination 
planes of sand; very fine-grained to 3.0- 
3.5 phi, starting at  67.1'; damp to dry. -- 70.0-74.0' SAMPLE, 
Recovered 5.214.0' = 130%. 
RQD = 4.815.2' = 92.3%. 

.I SANDY CLAYSTONE: same as above: 
vertical lamination planes fade  out a t  . 70.5' but reappear at 71.6'-72.8'; damp to 
dry. 

Recovered 4.0/4.0' = 100%. 
RQD = 3.0/4.0' = 60.5%. 
SANDY CLAYSTONE: same as above; 
damp to dry. 

* B  

74.0-78.0' SAMPLE. 
.- 

.. 
78.0-79.5' SAMPLE .. Recovered 0.5/1.5' = 33.3%. 
RQD - 0.5/0.5' - 100%. -. SILTY CLAYSTONE: dark  gray (N 3/01 
to light gray (N 7/0); some clay; some silt; 

.D some sand 3.5-2.5 phi to very fine- 
grained; mottled; indurated; dry.  

a. 

79.5-82.0' SAMPLE. -- 
-m 

-- 
Recovered 3 3 / 2 3  = 140%. 
RQD = 2.4213.5' = 69.1%. 
SILTY CLAYSTONE: dark  gray (N 3/01 
to olive black (5  Y 2/1); some clay; some 
silt; some sand; occasional small seams of 
coal: damp. 

- 10 
Tcsi 

5- Packcr 
[nterval ~ 2 .  

107.2'3-1 16.85': Packcr 
Test Interval *3. 

I 14.42- 124.07': Packer 
Test Interval * I .  
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L I t hologlc D a c  r Ip  t I o n  

42.0-84.5' S A W L  
Recovered 2.15/2.5' = 86%. 
RQD = 1.48/2.15 = 68.8%. 
SILTY CLAYSTONE: same as above ex- 
cept less sand; damp. t 
84.5-88.0' SAMPLE, 
Recovered 3.1 /3.5' = 88.6%. 
RQD = 2.68/3.1' = 86.5%. 
SILTY CLAYSTONE: same as above; ex- 

88.0-92.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 3.76/4.0' = 94%. 
SILTY CLAYSTONE: same as above; 
damp. t 

- 9  92.0-96.0' SAMPLE, 

* -  RQD 1.65/1.65' =i 100%. 
Recovered 1.65/4.0' = 4 I .25%. 

SILTY CLAYSTONE: same as above; dry. 

99.0' SAMPLE, 
Recovered 3.4/3.0' = 113%. 
RQD = 2.5/3.4' = 73.5%. 
SILTY CLAYSTONE: same as above; dry. 

-- 

4 D  99.0- 102.0' SAMPLE. .- Recovered 2.7/3.0' = 90%. 
RQD =) 1.38/2.7' = 53%. .. SILTY CLAYSTONE: same as above; dry. 

S a m p l o a  C o l l o c t o d  o r  , 

Othor f o a t a  C o r f o r m o d  / 

I 
P a g o  o f  " 

~ 
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102.0- 105.0' SAMPLE 
Recovered 5.0/3.0' = 167%. 
RQD = 3.8/5.0' = 76%. 
SILTY CLAYSTONE: greenish black (5 
CY 2/1); some clay; some silt; some sand 
lenses; thin sand lamination; recovered 
2.0' of silty clay core from previous run; 
dry. 

05.0- 109.0' SAMPLE. 
., Recovered 4.0/4.0' = -100%. 

RQD = 4.0/4.0' = 100%. 

AND SILTSTONE: same as above; dry. 

olive black ( 5  Y 2/11; sand well  sorted; - -  subangular; 2.5-1.5 phi; clay in pockets; 
more prominent 108.75-109.0; moist. 

.. 105- 107.25': CLAYSTONE. SANDSTONE 

.. 107.25'-109.0': CLAYEY SANDSTONE: 

L 

109.0-1 13.0' SAMPLE, 
Recovered 4.0/4.0' = 100%. 
RQD = 4.014.0' = too%. .. 
CLAYEY SANDSTONE: same as above; 
except finer grained 3.0-3.5 phi; well ce- 

ID 

rnented; damp. . 
.I 

113.0-1 17.0' SAMPLE, 

RQD - 4.0/4.0' = 100%. 
113.0-1 15.8': CLAYEY SANDSTONE: light 
gray ( N  7/0); sand 3.0-3.5 phi; subangular; 

.. Recovered 4.0/4.0' = 100%. 

--well cemented; moist. 

--medium gray ( 5  N/O); some clay: some 
115.8-1 17.0': SANDY CLAYSTONE: 

sand; some silt; blocky; moist. 

t 

S a m e l o r  C o l l o c t o d  or  
O t k o r  t o r t r  P o r t o r m o d  / 
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t 

t 

1 1 7.0- 12 1 .O' S A M P L E  
Recovered 3.6/4.0' = 90%. 
RQD - 2.5/3.6' = 77.7%. 
117-1 18.5': CLAYSTONE: medium gray (5 
N/O); blocky; moderately cemented; moist. 
118.5-1 19.5': CLAYEY SANDSTONE: light 
gray (N 7/01; moderate cementation; 
slightly moist. 
119.5-121.0': CLAYSTONE: medium gray 
(5 N/O); sand fine-grained; moist. 

121.0-1 25.0' SAMPLE. .- Recovered 1.5/4.0' = 37.So/0.  

.. CLAYSTONE: same 3s above; massive; 
RQD = 1,2/1.5' = 8046. 

moist. - 
125.0- 127.0' SAMPLE. 

= -  Recovered 3.8/2.0' = 190%. 
RQD = 2.5/3.8' = 66%. 

=-  CLAYSTONE: same 3s above; recovered 
1.8' of claystone; same description from 
previous core run; moist. 

TOTAL DEPTH: 127.00' 

I - I I I 

Sarnoloa Col loctod or 
O t h o r  T o a t 8  P o r t o r m o d  / 
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C O M P L E T I O N  
I N F O R M A T I O N  

L o c a t i o n  ?&v Flats P l a t :  ."bund .azea W o l l  No.  20-873R 0 
c o o r e ~ n a t o r  Y 366.14 .48 E 2 3 0 4 8 . 4 2  ~ ~ o r a t ~ o n :  G i o u n e  ~ u r t r c o  5 9 6 8 . 1 0 '  
T o t a l  D o p t h :  W o l l  116.36' T O O  o f  C a r i n g  '5970.10 '  

F o r m r t l o n  o f  Cornplot loo .9raWhoe Fornation 
C a r i n g  Y a t o r l r l  ,Srh 5 .  t 1 x y ,  ? I F ;  
S c r o o m  Y a t o r l a l  0.010" W L T e  wrap, tvpe 316 TFJ 
Oat. I n r t r l l o d  A i m  13 .  19R7 stainless A p p r o r o d  61 

t n r t a i t o e  B Y  K.D. 'Holliwav 
G o o l o g l r t  

comm.ntS Surface casinq set to  51.64' bv J.B. on 

tainlez.l c a s i n g  ~ ~ a r o t o r  2"  
S u r t r c o  C a s h  

roho lo  

. I  
tri o o p t a  
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Cloyey Grovel - light groy I N T I ,  yedoninmi grovel COIF A u l r  to 
sub-rounded, noderotel we1 I yded, MX size 5 cn Cloy mo r ix 
bromish gay 15YR 4/11 ~ me smd, orid si It, sme surficiol roots, sme 
COCOI, ydes to  coliche motrix, le55 grovel at bottom d intervol 

1 GC 

SMRE 
Grovel In Caliche llatrix - medim groy lN51, on lor to sh-orqukr, 
Hel l  groded, mox size 9 5 cm , some sod in co iche sotrix des to 
some cloy in col iche ntrix touord bottom, I i$t koun l5Yd5b 

9” GC 

GC: Sme os obove 

GC Sae os obove, le55 coliche, CacOI, mcre bfmn cloy motrix 

GRAVEL - ver pole rmge 11OYFl8121 to light y o y  IN71, mylar to slb- 
rounded tel graded max size 4 5 cn Sandy cI motrix , Ii$t kacr 
l5YR 5h1, natrix opprox 301 cwrse sard, soc C 03 sti l l  present 2 r GC 



SI111 UAYSTONE: Sane os above. 

SI111 CIAISTONE: Sane os above, SI It cmtent fluctuates 101 el thr  H O ~ .  
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Ski1 UAYSTONE: lark ye1 lowish ormge to ve light gro IlOYR 812 to N81, noderote to 
high plasticity, becooiq si 7 .  tier at bo r ton. 
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/-7-- -/--/e staining trace grovel, becoing I ess S I  I ty ad I ignt bromish goy lYR E -/--/- 6/11 towrd bottom cf intervol 
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L O G  
OF 

B O R E H O L E  

C E A R P  M r n a # o r  

Commonto 

L l tko log lc  O o o c r t p t l o n  

1 
t 

9.5- 12.0' S A W =  -- Recovered 2.5/2.5' - 100%. 
9.5-10.4': SANDY CLAY: light olive gray - -  ( 5  Y 5/2); occasional subrounded to 
rounded quartzite pebbles: very f ine- -- grained sand; trace caliche; damp to 
moist. 

L 

*L  

ARAPAHOE FORMATION 

10.4-12.0': SANDY CLAYSTONE: l ight  
a D  olive gray ( 5  Y 5/21 to medium gray (N 

5/0) with  dark yellowish orange (10 YR ., 6/6) iron staining; very fine-grained sand; 
trace caliche; damp to moist. 

.. 

- D  

12.0-1 4.5' SAMPLE, 
Recovered 2 - 5 / 2 3  - 100%. 
CLAYSTONE: same as above; damp to 

* -  moist. 

J 4.5- 17.0' SAMPLE 
Rtcovered 2.312.5' = 92%. 
CLAYSTONE: olive gray ( 5  Y 4/1) with 
trace dark yellowish orange (IO YR 6/6) 

* D  

iron staining; some very fine-grained .- sand more than above; trace caliche: 
damp to moist. 

TOTAL DEPTH: 17.00' 
.D 

T t- t 

Somproo C o l l o t t o r  01 

f o r t o  P o r t o r m o d  
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OATE 1 TIME METHOD 

Wll No.: : - ' 

-WELL DEVELOPMENT SUMMARY SHEET 

VOLUME APPEARANCE COMMENTS 

WaTer l e v e l  7.63' arter 
1 2 / 1 / 8 7  --- Pumo i n o  S a n o v  ~ u m o  i n o  ----- I 

I 
I I I 

I 

! I  I 
I 
I 
I 

I I !  i I I I 

l l  ! 

I 

I I 
I I ! 
l l  1 

- 

, b 

I I  I i I 1 
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zr-87 LOG OF BORING NO. PAGE 

PROJECT NO: L(3 7 - 112; 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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PAGE 2 O F  

LITHOLOGIC DESCRIPTION 

iEOLOGIST(S): 
1ATE: %'/I 'fl 

NO 

- 

ROCKY FLATS PLANT FIGURE NO. 
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L O G '  
O F  

B O R E H O L E  

/ 

L i t  ho logtc  0 o c r  to t lo n 

10.2- 1 - -* S A M P L L  
Recovered 2.0/2.0' - 100%. 
CLAY: light olive gray (5  Y 5/21; some 
very fine-grained sand stained dark YCI-  
lowish orange (10 YR 6/6); subrounded - quartzite cobbles; some iron staining; 
trace cctliche; damp. 

12.2-14.2' SAMPLE. 
Recovered 2.0l2.0' = 100%. 
12.2-12.8': SANDY CLAY: same as above: 
moist to wet. 

ARAPAHOE FORMATION 

12.8-14.4': SANDY CLAYSTONE: same as 
above except no quartzite cobbles; moist 
to wet. 

14.2-16.2' S A M P L E  
Recovered 2.0/2.O' .I 100%. 
CLAYSTONE: light olive gray ( 5  Y 5/21; 
some very fine-grained sand: some dusky 
yellow ( 5  Y 6/4); trace caliche; damp to 
moist. 

J 6.2- 18.2' SAMPLE: 
Recovered 2.0/2.O' = 100%. 
CLAYSTONE: olive gray ( 5  Y 4/11; occa- 
sional dark yellowish orange (10 YR 6/6) 
iron staining; trace very fine-grained 
sand; trace caliche; damp. 

0.2' SAMPLL, 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above: damp. 

Srm0l.r C0lr.ct.d OI / o t n o r  t o r t o  ~ o r t o r m o a  

No 
readings above 
background on the 
core. 

26.5-27.S': Readings 
on core: HNu = Back- 
ground; O V A  = 1.6. 

2 8.5-29 .5 ' :  R cad i n gs 
on core: HNu - 2.0; 
OVA - 1.0. 



L O G  
OF 

B O R E H O L E  

C h o c k o d  B v  
Slto Yanagor  

C E A A P  Y a n a e o r  

~ o m m o n t r  sur face casmu set  +a 43.59'  bv K.D. Holliwav on October 2 ,  1987 

I I I / 

40 

a n  

27 5 - 2 8  5' SAMPLE, 
n Recovered 1.5/1.0* - 150%. 

moist. 
CLAYSTONE: same as  above; damp to 

. 28.5-29.5' SAMPl 
Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same a s  above except more 
iron staining; damp.  

. 29.5-30.5' S A M P L L  
Recovered l .S/ l .O* = 150%. 
CLAYSTONE: same as above: trace organ- 
ics: damp. 

a 5 - 3 1  5' S A M P L L  
Recovered l.S/l.O' = 150%. 
SANDY CLAYSTONE: light olive gray ( 5  

v Y 5/21 with d a r k  yellowish orange (IO 
YR 6/61 iron s ta in ing  and grayish orange 
(10 YR 7/4)  very fine-grained interbed- 
ded sands: occasional limonite nodules: 

' some silt; some organics;  dry. 

Recovered l.O/l.O* = 100%. 
SANDY CLAYSTONE: olive black ( 5  Y 
2/1)  to light o l ive  gray ( 5  Y 5/21; 
limonite nodules a n d  iron staining mod- 
erate  brown ( 5  YR 4/4); very fine-grained 
interbedded sands, grayish orange (IO YR I;;;"" 7/4); some silt; t r a c e  organics; dry. 

S r m p l o r  C o l l o e l o d  or  
Other T o o t s  C o r t o r m o d  / 

W O - 7  1 AS:  Packer 
Test Interval  * 5 .  

*: Packer 
Test Interval  rr4. 



L O G  
OF 

B O R E H O L E  

c E A R P  Manaaor 
c o m m o R t r  surf ace cas- set to 43.59' bv K.D. Holliwav on Cctober 2, 1987 

/ 
S a m ~ l o o  C o l l o c t o ~  or  

Othor  T o r t 0  ? o r t o r m o o  / 

105 - 

L l t  holoaie O o r c r t ~  t loo 

37.5-38.5' SAMPLZ,  
- D  Recovered l.O/l.O' - 100%. 

CLAYSTONE: same as above wi th  more .- sands; dry. 

38.5-39.5 '  S A M P L L  
Recovered 1.3/1.0' = 130%. 
CLAYSTONE: olive black ( 5  Y 2 / l )  to 
da rk  gray (N 3/01; some very fine-grained 
sand with moderate yellowish brown (10 

., YR 5 /4 )  staining; some silt; some organ- 

19.5-40.5' S .4 MPL E, .. Recovered 1.2,'l.O' = 120%. 

-,- sands and less i ron  staining; dry. 
CLAYSTONE: same as above w i t h  less 

115 

- - - -  
40.5-4 I .5' S A M P L E  - - - -  
Recovered 1.2/1.0' - 120%. .- CLAYSTONE: olive black ( 5  Y 2 / 1 )  to 
da rk  gray (N 3/0); very fine-grained cal- 

.D careous sand in f ractures  with moderate 
yellowish brown (10 YR 5/4)  staining; a t  -- 
41.2' band of caliche (or calcareous sand)  
reacts strongly with HCI; some organics; 
dry.  

= -  Recovered l.S/l.O* - 150%. 
CLAYSTONE: same as  above: dry. 

r m  

42.3-43.5' S A W =  -- Recovered 1.4/1.0' - 140%. 
CLAYSTONE: same as above; dry. -- 



I 
1 

L O G  
OF 

B O R E H O L E  

C E A R P  Macragof 

c o m m o n t r  face cdsmu set to 43.59' bv K.D. Holliwav on Cctober 2 ,  1987 

S r m o l o r  C o l l o c t o d  or 
Lithologbe 0 o r c r b p t 1 o n  h o r  T o a t a  Cortormod 

50.5-64.5' S A W !  F 
dm Recovered 3.6/4.0' = 90%. 

RQD = 3.6/3.6' = 100%. 
==CLAYSTONE: d a r k  gray  ( N  3/0); dense: 

consolidated; homogenous; some carbona- 
-= ceous debris: sandy f r o m  60.9-6 1.4'; moist 

to wet. 

*- 64.5-68.5 * SAMPLE, 
Recovered 3.3/4.0' = 83%. 
RQD = 2.1/3.3' - 64%. 
64.5-66.6': CLAYSTONE: same as  above. .. 66.6-67.8': MUDSTONE: brownish gray ( 5  
YR 4/11: very fine-grained: "sulphur-like" 

. .smell  when HCI is added; abundant  car- 
bonaceous fragments: f ragments  strongly 

-.react with HCI; cement  only slightly re- 
acts when powdered; very hard and 

-=  dense: dry. 

6&5-72.S SAMPI& 

*. RQD = 3.7/4.0' 93%. 
Recovered 4.0/4.0' = 100%. 

CLAYSTONE: brownish black ( 5  YR 2/11; -- trace very f ine-grained sand; abundant  
organic fragments: moist to  wet. 

.L 

72.5-76.5' S A W =  
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' - 100%. 

*=CLAYSTONE: same as above; no sand; 
- D  fractures a t  76.0' and 76.3' (-45'); moist 

to wet. 

t 



L O G  
OF 

B O R E H O L E  

t 

S r m o l o r  C o l l o t t o d  or  
O t h o r  T o a I o  P o r t o r m o d  / 

86.5-90.5' SAMPLE, -- Recovered 2.6/4.0' = 65%. 
RQD = 1.3/2.6' = 50%. 

* -  86.5-87.1': SANDSTONE: medium light 
gray (N 6/0); f ine to medium-grained; -- rounded; well sorted; calcareous cement: 
very dense and consolidated; dry. 
87.1-88.5': INTERBEDDED SANDSTONE 
AND CLAYSTONE: sandstone layers 
medium gray ( N  5 / 0 ) ;  0.5" to 2' thick; 
claystone layers medium dark gray (N 
4/01; consolidated: moist. ., 88.5-89.1': CLAYSTONE: medium dark 
gray (N 4/0)  with  some very chin ( ~ 0 . 5 ' )  
sandstone layers; same sand as above; 
moist. 

d m  

- m  

' 

.m 

90 5-95.0' S A M P E  
= -  Recovered 4.0/4.5' - 89%. 

RQD = 3.3/4.0' = 83%. 

STONE: medium light gray (N 6/0) sand- 
stone and medium dark gray (N 4/01 
claystone; sandstone layers .OS to I '  thick; 
claystone layers 0.2-0.5' thick; decrease 
sandstone content with depth; crossbed- 
ded sands; moist to wet. 

=-  INTERBEDDED SANDSTONE/ CLAY- 

- =  

-- 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

T O O  o f  c a r i n g  i.79' 
. .  

S u r t r c o  c 

oroholo 
i ~ a m o t o r :  

4 I1  

o r  of  S c r j o n  O o o t  : 81.31' 
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I PACKER T f S T  OATA 8HEET 

Job No.: 2029-17-02 Sta lk  Wator Level. _?B,bh' 

L ~ ~ ~ ~ ~ , , :  k k y  Flats  P lant ;  t.lwnd Area D a h  o l  Wmlor Level 

1 2 W e l l  No : 2 2 - 8 7 B R  Pag. - of - 
Commentr :  Jest I n t e r v a l  115 f a h i  led on 2 1 3  P reasure test  and second 1 / 3  

0.113' Borehole Diameter: pressure test due  to water gain i n  acrylic t u b e  and test 

LlhJyl 

Kass 

Kass 

Kass 

Kass 

O.obgbl 

JBB 

JBB 

JBB 

. I B B  

1 0 . 4 5  

1 1 . 1 2  

2.56 10/09/87 Kass J B B  

2.67 I 10/09/87 Kass .In8 

10/09/87 

10/09/87 

10/ng/a7 

10/09/87 
10/09/87 
10/12/87 

1 0 / 1 2 / 8 7  

I O /  I2 187 
10/12/87 

- 

Kass 

Kass 

KCI.  

KCL 
KCL 

KCI. 

KCL 

KCI. 

KCL 

9 . 4 4  

1 i .m 
7 .  5 0  

1 2 . 8 7  

1 1  . h l  

h :o 
1 1 . 1 1  

-- 
- 

1.90 

0 . m  

n. 15 
0.00 

n.ni 
-n.n3 

-0.37 

6 . 7 0  

t i .  2 2  

n .12 10/12/87 KCL KD11 

4 . 1 1  10/12/87 KCL KDll 

I .  
Acrylic Tube Diameler: 0 . m  i d t e r v a l s  06 awl 7 firIlrd on second 1/3 p r e s s u r e  test .  

102.00 15 n 10 /09 187 

10/09 /87 

1 o i n 9  187 

in109 18 7 

3 . 4 5  

N / A  

n.88 

1.66 

0.59 

7.50 
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~- 

2.93  9.62 2 . 1 2  1 5  

1 5  

15 

15 
1 5  

92.35 0 
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_D 
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~~ 

N /A 
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N / A  7 . 5 0  1 4 . 4 3  .1BB 

.I  an 
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3 B B  
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0 6.70 K D l l  
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I5 12.n5 I n . i i  62.20 6.70 

6.70 
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N / A  

n 

n 
9 . 5  I 5  

IS 6 . 7 ~  . I rn I 
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PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY 'FLATS PLANT: MOUND AREA JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  45.60 - 52.55 
DATE TESTED: 10/12/87 BY: K.D.  HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  78.66 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00008688 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 49.07 + 11.15 + .OO * 2.31 = 6 0 . 2 2  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 49.07 + 6.70 + 8.00 * 2.31 = 74.25 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002500 FT/MIN 
K = .00000013 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY 'FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  62.20 - 71.85 
DATE TESTED: 1 0 / 1 2 / 8 7  BY: K . D .  H O U I W A Y  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
LN(--) 

2 ( P I )  (L l  ( H I  R 
K = -----------a- 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 6 7 . 0 3  + 1 1 . 6 1  + . O O  * 2 . 3 1  = 7 8 . 6 4  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000123 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3 TEST 
TEST ABORTED 



C 

PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY E A T S  PLANT; MOUND AREA ;OB NO. 2029-17-02  
DATE TESTED: ;0 /09 /87  BY: J . B .  B E R G W  

TEST INTERVAL (FEET BELOW G . S . ) :  81 .50  - 9 1 . 1 5  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
U(--) 

2(Pf) (L)  ( H I  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00386629 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT - GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE 2ADIU.S = . 1 7  FEET 
= 7 8 . 6 6  7 11 .12  - . o o  * 2 . 3 1  = 8 9 . 7 8  

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 2 8 8  FT.’YIN 
K = . 0 0 0 0 0 1 4 6  CY/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00641485 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST IXTERVAL IS  BELOW WATER-TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 6 . 0 5  * 2 . 3 1  = 123 .24  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000349  FT/YIN 
K = . 0 0 0 0 0 1 7 7  CY/SEC 

2 3 0  P1/3 TEST 
Q = INJECTION RATE = .00275129 (FEET3/MIN) 
L = LENGTH CF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER * GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9.44 + . O O  2 . 3 1  = 8 8 . 1 0  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = , 0 0 0 0 0 2 0 9  FT/MIN 
K = . 00000106  CM/SEC 



PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

2OCKY F U T S  PLANT: MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 10 /09 /87  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  9 2 . 3 5  - 1 0 2 . 0 0  
MATERIAL TESTED: AMPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  78 .66  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = -oo---o----- 

1ST P1/3  TEST 
Q = INJECTION RATE = . 00127428  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABU 
HEAD = DEPTH TO WATER + GAGE HEIGHT - GAGE PRESSURE ( I N  FEET) 

= 78.66  + 1 0 . 9 5  + . O O  2 . 3 1  = 8 9 . 6 1  
R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 9 5  FT/MIN 
K = , 0 0 0 0 0 0 4 8  CWSEC 

P2/3  TEST 
Q = INJECTION RATE = .00240376 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 8 . 5 0  2 . 3 1  = 128 .90  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN 
K = . 0 0 0 0 0 0 6 3  CX/SEC 

2 N D  P1/3  TEST 
Q = INJECTION RATE = .00085435 (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 7  FEET 
= 78 .66  + 1 0 . 2 0  + .OO 2 - 2 1  = 8 8 - 8 6  

K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MIN 
K = .00000033 CM/SEC 
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L O G  
OF 

BOREHOLE 

L o c a t i o n  Rocky Flats P l a n t ;  903 Pad Area B o r o h o l o / W o l l  No. BH22-87 
~ o o r d ~ n r t o r  N 3578926 E 22535.86 G r o u n d  Surfrcr  E l o v r l l o n  378.n' 
T o t a l  D o p t h  27.20' w i t o r  L O V O I  E n c o u n t o r o d  1q-70' 

Drllllng C o m p r n i  D r ( 1 1 0 r  R- mro 
0110 Drl l lod July 9, 1987 ~ 0 1 p . r  T- mitt 
Orll l lng Y o t h o d  HOlloW st0tl Dr l l l lng f luld 

~ o g g o d  e y  K.D. Hol l iway C h o c k o d  B y  

S t i t l e  at= 

Goologlr t  

Commontr  
triples as samp les BH228719W and BH22872WS. 

L- 

5 - 

ILL 

II, 

20 

ROCKY FLATS ALLUVIUM 

I I 

. 
D 

- ' 
Recovered 1.1/2.2' - 50%. 
CLAYEY SAND AND GRAVEL: pale 
yellowish brown (10 YR 6/2) to moderate 
yellowish brown (10 YR 5/4); quartzite 
cobbles subangular; sand fine-grained; oc- 
casional oxidized zones; unconsolidated 
poorly sorted; dry  to slightly damp. 

2.2-4.2'SAM P L L  
Recovered 1.65/2.0' = 83%. 
CLAYEY SAND AND GRAVEL: same as 
above; damp. 

4.2-7 7' SAMPLZ, 
Recovered 2.15/3.0' = 72%. 
CLAYEY SAND AND GRAVEL: same as  
above; damp. 

7.2-9.7' SAMPtE, 
Recovered 2.1/2.5' - 84% 
CLAYEY SAND AND GRAVEL: same as 
above; damp to dry. 

Recovered 2.25/2.5' - 90%. 
9.7 - 11.95': SAND AND GRAVEL: same 
as above; dry. 
11.95 - 12.2': Drilled with center bit. 

m- 14.7' SAMPLE, 
Recovered 1.6/2.5' - 64%. 
SAND AND GRAVEL: same as above; - dry. , . 

~~ - 

S r m p l o r  C o l l o c t o d  or 
O t h o r  t o r t r  Corformod / 

HNu Background=O.Z 
OVA Background-1.0 
Ludlum Background 
= 15.0. 
Beta/Gamma Back- 
ground-0.06. 

sample: BH22870009. 
Composite 

Q.0-9.3': Composite 
duplicate sample: 
BH22870009D. 

LpL. Field screen 
readings: HNu = 1.0 
13.0; OVA = 1.0. 

9.7- 10.6': Waste 
sample: BH2287 IOWS. 

lp91: Field screen 
readings: HNu = 250 
peak; OVA - 1.0. 

10.6- 18.4': Composite 
sample: BH22871018. 

u -14 .7 ' :  Reading on 
core: HNu = 5.0-50.0. 

14.7- 16.0': Reading on 
core: HNu = 1.0-12.0. 

Field screen 
readings: HNu = 65 
peak; OVA - 1.0. 

1 
, 



L O G  
OF 

BOREHOLE 

i o c a t r o n  Rocky Flats Plant: 903 Pad Area ~ o r o h o i o / w o i i  i o .  131422-87 
C o o r d l n r t r r  N 35789.86 E 22575.96 G r o u n d  S u r f r e .  ~ i ~ ~ r t t o n  5978.V' 
t o t a l  O o p t h  27.20' W r t ~ r  L o r 0 1  ~ n c o u n t r r o d  L 7 O '  

0 
~ 

S t r t l e  
Orl l l lng C o m p a n y  O r l l l o r  R. 
O r t o  Or l l lod  July 9 ,  1987 ~ 0 l p . r  T. Memitt 
Orllllng Y o t h o o  bllm S t e m  Awer O r l l l l n g  f l u i d  1 

Loggod B y  K.D. Holliway d Pm &!o 
Goologlrt  S I t o  Y r n r g o r  

C E A A P  Y r n r g o r  
Borehole backfilled with portland ryPe I cement. Sample RH22872OCT 
trioles as sap les BH223719W a d  BH22872OP?S. 

e 

.. 
1 

.. 

. 
.m 

4 -  

a- 

* -  

. 

- 
20.6-20.7': CLAYSTONE: light olive gray 
(5 Y 6/1); mottled; moist. 

. 22.2-24.7' SAMPLL 
Recovered 2 3 / 2 3  = 100%. 
CLAYSTONE: light olive gray (5 Y 6/1) 
to dusky yellow (5 Y 6/4); some iron 
staining, dark yellowish orange (10 YR 
6/6); damp to dry. 

Recovered 2.15123' - 100%. 
CLAYSTONE pale olive (10 Y 6/2) to 
light olive brown (5 Y 5/6); iron staining 
dark yellowish orange (10 YR 6/6); in- 
durated; damp. 

TOTAL DEPTH: 27.20' 

24.7-27.2' SAMPLE, 

t 

brrnpl.0 C o I l 0 c t . l  01 
O t h o r  t r r t r  C o r f o r m o d  / 

J 8.4-20.6': Contact 
sample: BH228720CT. 

w. Field screen 
readings: HNu - 50 
peak; OVA - 1.0. 

Bedrock 
sample: BH228722BR. 
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Clo ey hovel - light groy IN?], cloy matrix is  dork yellowish brown IlOYR 
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plant debris, sme SI It, troce of smd 

NO SPITFIE 

SMDI GRAYEL - medium dork yoy IN41, moirix is  light brom ISYR 5/61, 
o u l r  to sub-mgulor, moderotely yoded, mox s ize  4 cm , some cloy od 
SI ? t 

Some os above 

NO WRE 
NO %FIE 
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BH22-87 
b - a  

z w  u >  u o  u o  u w  
SUR[ 
GAIN 
Slll a a  

! ;  
i 
, I  
! '  
I .  

! !  

! I  

j 

. I  

i 

1311 

1 5  

6 /15  

1 /I 

1/11 

2 / 1 2  

friable, possible tlg oxides lexhibi ts dmdri t ic mmphology I ,  I cobble, 
troce smd md grovel 

roswlaE 

~~ ~ 

:LAYSTONE lop  of Bedrock 
As above [reference intervol 19 ? to  20 7 f t  1, cobble, sand md grovel 
ore obsent, loco/ iron stoining 

CLAYSTONE As hove 

ClA!STONE As dove ui ih  dork ninerolizotion occurring locolly but locking denkitic 
morphology 

CLAYSTONE As above, obundmt iron stoining at 26 5 f t  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C o m m o n l r  

1 1 -  

Dn 0 0 p t l  

S 

B o r o h o l o  . 
0 I J m t or: 

7.5" 

1 W o l l  t o t a l  



L O G  
OF 

L l t h o l o g l c  D o r c r l p t l o n  

( 5  YR 2/21; 

yellow ( 5  Y 

g.0-2.0' SAMPLE," 
Recovered 1.5/2.0' = 75%. 
0-1.0': SAND: dusky  b rown  
fine-grained; some grass; d ry .  

6/4); some gravel;  dry.  
1.0- 1.5': SILTY SAND: dusky  

2.0-4 .O' S A MP L E. 
. . . . .  Recovered 1.4/2.0' = 70%. .:. . 

SAND: dusky yellow ( 5  Y 6/4);  fine- 
grained: some  ravel a n d  cobbles: iron 
discoloration; dry .  . .  

. . . . .  . . .  . . .  4 .O- 5 .O' S A MP L E. 
. .  

. . .  Recovered 0.9/ 1.0' = 9096. 
G R A V E L  A N D  SAND: same as  above; - I .  . _  . . . .  . , . -  . . . .  

. .  

50-7.0' S A W L  E, 
Recovered 0.4/2.0' - 20%. 
G R A V E L  A N D  SAND: l ight  ol ive brown 
( 5  Y 5 / 6 ) ;  t race silt; d ry .  

7.0-9.0' SAMPLE, 
Recovered 1.7/2.0' = 85%. 
G R A V E L  A N D  SAND: same as above; 
dry .  

9.0- 1 1 .O' SAMPLE. 
Recovered 0.6/2.0' = 30% 
G R A V E L  A N D  SAND: same as  above; 
dry .  

S a m p l o r  C o l l o e t o d  o r  
Other T o r t s  P o r f o r m o d  / 

HNu Background=Z.O 
OVA Background=3.0 
Ludlum Background 

0-2.0': No readings 
over background on 
core. 

2.0-4.0': Readings on 
core: HNu = 3.0; 
OVA = 5.0. 

- 4.0-5.0': Readings on  
core: HNu = 5.0; 
OVA = 7.0. 

5.0-7.0': Readings on 
Core: H N u  = 5.0; 
OVA = 6.0. 

7.0-9.0': Readings on 
core: H N u  = 2.0; 
OVA = 5.0. 

9.0-1 1.0': N o  readings 
over background on 
core. 



L O G  
OF 

B O R E H O L E  
1 

1 
4 

Q 

C E A R P  Y a n r g o r  

Commonts  

Lltho log le  D o a c r l o t l o n  

I I .O- I 3.0 ' SAMPLE, 
Recovered 0.43/2.0=20%. 
GRAVEL AND SILT: moderate  reddish-  
brown (10 R 4/6); t race f ine-grained 
sand; cobble stuck in shoe of barrel; 
damp. 

13.0-1 5.0' SAMPLE. 
Recovered 1.712.0' = 85%. 
GRAVEL AND SILT: same as above wi th  
iron a n d  limonite staining;'damp. 

15.0-17.0' SAMPLE. 
Recovered 1.98/2.0' = 99%. 
15.0-15.25': GRAVEL AND SILT: same as 
above: damp.  

A R A P.4 HOE FOR hl.ATION 

15.25-17.0': SANDSTONE: dusky yellow (5 
Y 6/4); f ine-grained;  well sorted; iron 
staining; weathered;  damp. 

17.0-19.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; moist. 

19.0-2 I .O' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; wet. 

2 1 .O-2 3 .O' SA MPL E, 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; moist. 

S r m e ~ o r  C o l l o c t o d  or 
O t k o r  T o r t r  P o r f o r m o d  / 

I I .O- 1 3.0': Readings 
on core: HNu = 5.0; 

. OVA = 4.0. 

13.0-1 5.0': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

15.0-1 7.0': Readings 
on core: HNu = 2.0; 
OVA = 5.0. 

17.0-19.0': Readings 
on core: HNu = S.0; 
OVA = 5.0. 

19.0-2 1 .O': Readings 
on core: HNu - 3.0; 
OVA = 5.0. 

2 1 .O-23.0': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

2 3.0-25.0': R cad  in gs 
on core: HNu = 3.0; 
OVA = 5.0. 

25.0-27.0': Readings 
on core: HNu =I 3.0; 
OVA = 5.0. 



L O G  
O F  

B O R E H O L E  

Orll l lng Company le4 qrnq 

Oat. D r l l l o d  Julv 17-21, 1987 
Orrlllng Y o t h o d  -$?AuaPr 

~ o g e o d  B Y  S .  mal: K.D. Holliwav 
Coorog l r t  

CEARP Y r n r g o r  

C o m m o n t r  

/ I I I 

1 L l t h o l o g l c  0 o r c r l e t l o n  

23.0-25.0' S A M P L L  
Recovered 2.0/2.0' = 100%. 
SANDSTONE: olive gray (5  Y 3/2); mot- 
tled; weathered; wet. 

25.0-27.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; wet a t  25.6'. 

27.0-29.0' SAMPLE. 
Recovered 1.9/2.0' = 100%. 
SANDSTONE: same as above: wet. 

29.0-3 1 .O' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: olive gray ( 5  Y 3/21; trace 
silt; mottled; weathered; from 29.0-30.3' 
damp; 30.3-31' wet. 

3 1 .O-37.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above with 1/2' 
gray clay lenses a t  31.8'. 32.3'. 32.8'; moist. 

3 1.4-33.4' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: d a r k  yellowish orange (10 

phi sand, well sorted; interbedded sand, 
light olive gray ( 5  Y 6/1), 3.0-23 phi; 
fairly well sorted; wet to moist. 

33.4-35.0' S A U P L E ,  No recovery. Drilled 
with center bit.  

YR 6/6) to dusky yellow ( 5  Y 6/4); 3.5-4.0 

~ a m e ~ o r  c o i ~ o c t r d  o r  
O l h o r  T o r t r  C o r f o r m o d  

27.0-29.0': Read in gs 
on core: HNu = 3.0; 
OVA = 5.0. 

29.0-3 1 .O': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

3 1 .O-33.0': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 



L O G  
OF 

B O R E H O L E  

Or1111n~ f luld 

C h o c k o d  Bv 

C E A R P  Y r n r g o r  

C o m m o n t r  

/ 
L l t h o l o g l c  D o a c r l o t l o n  

f 
36.0' SAMPLE, 

Recovered l.O/l.O' - 100%. 
SANDSTONE: d a r k  yellowish orange (IO 
YR 6/6) to dusky  yellow ( 5  Y 6/4); sand 
3.5-4.0 phi, well  sorted; t race clay; wet. 

26. 0 -37 .  O'SAMPLE. 
Recovered l.O/l.O' = 100%. 

..) SANDSTONE: same as above: wet. 

. .  -. 37.0-38.0' SAMPLE. . _ _  . 

Recovered 1.0/ I .O' = IOOo6. -- CLAYEY SANDST.ONE: olive gray ( 5  Y 
4 /1 ) ;  sand 3.5-4.0 phi; some silt; some clay; .. unweathered;  moist. . 

-- 3 8 .O- 3 9.3' SA MP L E. 
Recovered I.3il.3' = 100%. 
CLAYEY SANDSTONE: same 3s above; 
moist. 

-- 
39.3-40.3' SAMPLE. 

-D 

Recovered 1.0/ 1.0' = 100%. 
SILTSTONE: olive gray ( 5  Y 4 / I )  to  olive 
gray ( 5  Y 3/2); some clay;  some 3.5-4.0 
p h i  sand; unweathered;  moist. 

.. 40.7-41.3' SAMPLE, 
Recovered l .O / l .O '  = 100%. .- 40.3-40.8': CLAYSTONE: olive gray ( 5  Y 
4 / 1 )  t race silt: t race 3.5-4.0 phi sand; un- -- weathered; s l ight ly  moist to damp.  
40.8-41.3': SILTSTONE: olive gray ( 5  Y -- 4/1); some very f ine-grained sand;  some 
clay; unweathered;  d a m p  to dry .  

- D  

S r m p l o r  C o l l o c t o d  or  
O t k o r  T o r t 8  P o r t o r m o d  / 



L O G  
O F  

6 O A E H O L E  

a 

.- 

Orl l l lng C o m p a n y  

0110 Dr l l lod  Julv 17-21, 1987 
Orllllng M o t h o d  , c p q  &tJp f 

Loggod l y  S. €?mal: K.D. Holliwav 
Goologlrt 

I 

4 I .3-42.3' SA MPI F 
Recovered O/ 1.0' = 0%. 
SILTSTONE: same as above; dry. 

c 

42.3 -4 3.3' SA MPL E, 
Recovered l .O/ l .O'  = 100%. 
SILTSTONE: same as above; trace very 

* -  fine-grained sand; dry. 

4 3.3 -44.3' SAMPLE, 

SILTSTONE: same as above: dry. 

44.3-4 5.3' s A MPL E. 

SILTSTONE: same 3s above except more 
sand; dry. 

9 

-. Recovered 1 .O/ 1 .O' .= 100%. 

.. Recovered l . O / l . O '  = 100%. 

=e TOTAL DEPTH: 45.30' 

C E A R P  M r n a g o r  
C o m m o n t s  

k&$/ L l t h o l o g l c  0 o r c r l m t l o n  
Srmmlos  C o l l o c t o d  or 

O t h o r  T a r t s  C o i f o r m o d  / 

el 
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Icp 1 f t  . Clayey 'Smdy Grovel - dork yel lowi$ b r o m  110TR 4/21, oqulr 
to  sub-mylor, mai. graling ma. size 5 cn, obmtmt alc. mteriol 

1IME 

0 WE 

Halerote ormy pink (5TR 8/41, sme gwel and sold brokemp texture 

IP Sme os obove NIX size 7 cm , totton o i  intervol  i s  dorlr yel loni  
o q e  (IOIR 6/61, so& cloy 

40 MRE 

iP : S a e  os obove- cloy 

NO %RE 

GP . Sole os above 

NO NRE 
su GMMU SAM] - motrix color is Roderote ormy pink lSMl8141, ongulr 

to sub-mylor, m a i  yoding mox gwel size  : 6 m , smd is FG - a, 
sale cloy, colclrwIus 
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groined, swderoiely sorted. " ' 
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intervol Si I tstone, dork ye1 lcwish a-m ll0h 6/61, beddi 

truce of' fine smd At 32 5 ft lest dtothl strata of 
o p m t  highly weathered, s l i $ t l y  f r i o  i le, localized iron 

\ IN91 ore bedded ot  10 degrees and ore lesb thm 1 i n  thick 

;IL/STm[ 

iILTSTONE As above 

As hove (reference interval from 11 44 to 13 41, u i i h  irreguior l e l l ~ e ~  
of the hi te si I tstone 

iILTSlONE As above 

XLTSIONE As dove 
:IATSlONE tlediun goy Iffil, bedding not opporenr, highly weathered, moderately 

frioble, locol tzed iron stoining 

:LAISTONE As dove 

:LAISTON[ As dove 
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L O G  
OF 

BOREHOLE 

RH74 - R7 L o c a t i o n  RockV Flats Plant: 903 Pad Area B o r o h o l o /  W o l l  No. 

C o o r d l n r t o r  3 ? q A m  E370Rn-97 Ground S u r f a c o  Elorat lOn e;qqx.f%' 

T o t a l  0 0 0 t h  12.60'  ato or L O V O I  E n c o u n t o r o d  None 

Orllllng Company Bov les B r o s  0r111.r R- sharp 
0110 D ~ I I I O ~  July 8,  1987 ~~l~~~ T. Perritt 
Drllllng Yothod Hollow stem Of l l l lng t l u l d  

s t a t r c  N/A 

L0Qg.d By K.D. HOlllWay Ch0ck.d B y  

ga'gAAP M a n a g o r  

G.ol0gl.t 

Commontr  Borehole backfilled w i t h  Portland Type I cement. 

I 

C o L L u V I u y  

Q,O-Z.WSAMP L E  
-Recovered 1.7/2.0' - 85%. 
CLAYEY SAND: moderate brown (5  YR 
3/4); quartzite cobbles; subangular to 
broken; sand medium (1.0-0.5 phi) and 
very fine-grained; subrounded; fairly well 
sorted; grass and roots to 0.4'; damp. 

20-4.0' SAMPZE,  
Recovered 1.3/2.0' - 65%. 

.CLAYEY SAND: moderate brown (5 YR 
3/4) and dark yellowish brown (10 YR 
4/2); quartzite cobbles subrounded and 
subangular; fairly well sorted; damp. 

4.0-7.5' SAMPLL - Recovered 0.9/3.5' = 26%. 
4.0-4.85': SANDY GRAVEL: light brown 

- ( S  YR 5/6); quartzite subangular to sub- 
rounded; coarse to fine-grained sand (0.5- 

/.O.O phi some, 1.5-1.0 phi some, 2.5-2.0 phi 
trace); subangular; poorly sorted; moist to 

t T Twet- - 
4.85-4.90': CLAYSTONE: dusky yellow (5 
Y 6/4); damp. 

S a m e l o r  C o l l o c t o d  or 
Othor T o r t 8  C o r f o r m o d  / 

HNu Background-0.2 
OVA Background-1.0 
Ludlum Background - 10.0 
Beta/Gamma Back- 
ground-0. 

QJ-7 43': Composite 
sample: BH24870002. 

2.43-4.85': Contact 
sample: BH248705CT. 

Field screen 
readings: HNu = 8.8; 
OVA - 1.0. 

8$-8.9'; Bedrock 
sample: BH248708BR. 

Field screen 
readings: HNu - 5.0; 
OVA - 1.2. 

j 0.0- 10.9': Waste 
sample: BH2487 IOWS. 



L O G  
O F  

BOREHOLE 

Location Foch Flats P l a n t :  903 Pad Area RH74 - 87 Bor.hol./W.ll No.  
c o o r d l n a c o r  U q . 2  E 7 7 m - 9 7  Ground S u r l a c o  E l o v a ~ l o n  D . 6 0 '  
T o t a l  D a p l h  3 - 6 0 '  W o I o r  L O V O I  E n c o u n t o r o d  None 

Orlllina Company BoVleS BrOS 0r111.r R- Sharp 
0.10 0ri11.0 July 8 ,  1987 ~ O l p . ~  T. Y e r r i t t  
Orll l ing Moth00  ~ l l ~  stan 
~ 0 9 9 0 0  8 y  K.D. Holliway 

0 
S t a t l c  S A  

G O O l O @ l 8 1  

C E A R P  YaRa@Or 
Borehole backfilled w i t h  portland ?Lpe I cement. 

+ 

Llthologlc 0 o r c r l p t l o n  

-1 
. 

- rn  

D 

rn 

rn 

.m 

.. 
. 
.. 

m 

a. 

a -  

a- 

D 

7.5-10.0' SAMPLE, 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: light olive gray ( 5  Y 6/1) 
and dusky yellow ( 5  Y 6/4); some iron 
staining dark yellowish orange (10 YR 
6/6); iron nodules a t  9.85' dusky yellowish 
brown (10 YR 2/2); trace caliche; damp to 
moist. 

JO.0-12.6' SAMPJ,L 
Recovered 2.6/2.6' = 100%. 
CLAYSTONE: yellowish gray ( 5  Y 7/2) 
and dusky yellow (5 Y 6/4); some iron 
staining dark yellowish orange (10 YR 
6/6); some iron nodules dusky yellowish 
brown ( I O  YR 2/2); some caliche; damp. 

TOTAL DEPTH: 12-60' 

S r m e l o r  Col loetod or / Othor t o r l o  C o r t o r m o d  
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XAYSTONE: As dove (reference intervol 7 5 to 10 f t  1 wit& colcorews 

minerolizotion. 

NOTE: No woter encountered while dri 1 I ing 



L O G  
OF 

BOREHOLE 

- L o c a t l o n  Rockv Flats Plant; 3 0 3  Pad Area e o r o h o l o / W o l l  no.  a 8  87 
C o o r d l n r t o s  N 3 5 8 0 3 . 3 3  E 2 3 1 3 1 . 2 8  G r o u n d  S u r f a c o  E l o v a t l o n  5 9 4 6 . 7 0 '  
t o t a l  D o p t h  15.00' W a t o r  L o r o l  E n c o u n t o r o d  0.0 

s t a t I t  

Drll l lng Company  Bovles Bms 0r111.r T. Merritt 
oat.  Dr l l lod  July 13, 1 9 8 7  ~ 0 1 p . r  J. 
Drl l l lng Y o l h o d  HOllaW -P.lxxer D r l l l l n g  F lu ld  

L0gO.d BY 

N/A 

Goologlrt 

C o m m o n t r  Borehole backfilled w i t h  portland I C e r m l t  

u- 

.. 

WLLUV1Uh.I 

' - Lz, 
Recovered 0.9/2.0' - 45%. 
CLAYEY SAND: dusky brown (5 
2/2); occasional quartzite cobbles; 
rounded; grass and organics; wet. 

2.0-4.0' SAMPLK 
Recovered 1.90/2.0' - 95%. 
CLAYEY SAND: same as above; wet. 

- - 

YR 
Sub- 

4.0-7.0' SAMPLL 
----- Recovered 3.0/3.0' = 100%. 

4.0-5.9': CLAYEY SAND: same as above; 
wet. 

9 

ARAPAHOE FORMATION 

5.9-7.0': CLAYSTONE: light olive gray (5 - Y 6/11 to light olive brown (5 Y 5/6); 
some iron staining dark yellowish orange - (10 YR 6/6); moist. 

7.0- 1 1 .O ' SAMPLE, 
Recovered 2.0/4.0' = 50%. 

9 

CLAYSTONE: same as above; moist. 

- J 1 .O- 15.0' SAMPI.&, - ._ Recovered 1.0/4.0' = 25%. 
CLAYSTONE: light olive gray (5 Y 6/1); _ _  and iron staining dark  yellowish orange 
(10 YR 6/6); trace caliche; many iron 

brown (5 YR 5/6); moist. 

-. a- 

- .- -. nodules, blackish red ( 5  R 2/2) and light 

t t t TOTAL DEPTH: 15.00' 

S r m p l o a  C o l l o c t o d  or / 0 t hor T o  s tr C o r l o r m o d  

KNu Background=O.l - 

DVA Background= 1 .O 
AlphaaO.0 

9.0-0.9': Water table 
sample: BH288700WT 

9.9-3.75': Composite 
sample: BH28870104. 

$75-4.85': Waste 
sample: BH288705WS. 

ZpI: Field screen 
readings: HNu = 260; 
OVA - 1.0. 

4.8 5-5.90': Contact 
sample: BH288706CT. 

epI: Field screen 
readings: HNu = 15.0; 
OVA .I 1.0. 

&go-9.0' and lJ& 

BH288709BR. 
Bedrock sample: 
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L O G  
O F  

BOREHOLE 
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i 
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1 
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r 
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1 
I 
cl 

Samoloa Col loctod or / Othor  t o s t a  Corformod 

5 - 

10 - 

/ I f 

ROCKY F U T S  ALLUVIUM 

Q.0-2.0' SAMP1.E. - Recovered 1.3/2.0' = 65%. 
SAND AND CLAY: dark yellowish brown - (10 YR 4/2); some quartzite gravel-broken 
to su bangular; very f ine-grained sand to - 2.0-2.5 phi; poorly sorted; subrounded; 
iron staining-dark yellowish orange (10 
YR 6/6); damp. 

2.0-4.0' SAMPLE, -. Recovercd 2.0/2.0' = 100%. 
SAND AND CLAY: dark yellowish brown 
(10 YR 4/2) to light olive gray ( 5  Y 6/1); 
some quartzite gravel, subangular to sub- . rounded; some sand very fine-grained to 
2.5-2.0 phi; poorly sorted; subrounded; - some clay; damp. 

4.0-7.6' SAM P L L  
Recovercd 3.6/3.6' = 100%. 
SAND AND CLAY: dark yellowish brown 
(IO YR 4/2) to moderate yellowish brown 
(IO YR 5/4) with some light olive gray 
(5 Y 5/2) and dark reddish brown (10 R 
3/4) a t  4.0-6.0'; some iron staining dark 
yellowish orange (10 YR 6/6); some 
caliche; some quartzite gravel subangular 
to angular; some clay; sand 2.0-3.0 phi, 
fairly well sorted; subrounded to suban- 
gular; damp. 

HNu Background-0.2 
OVA Background-0.3 
No Ludlum readings 
taken. 

0.0- 1 1.7': Composite 
sample: BH3 18700 13. 

0.0-1 1.7': Duplicate 
composite sample: 
BH3 18700 I3D. 

Field screen 
readings: HNu = 0.2; 
OVA = 0.3. 

UWzL: Field screen 
readings: HNu = 
0.2'; OVA = 0.3. 

1 1.7- 12.6': Contact 
sample: BH3 187 13CT. 

1zp1: Field screen 
readings: HNu = 0.2; 
OVA = 0.3. 

) 5.7-22.8r *: Bedrock 
sample: BH318716BR. 



L O O  
O F  

BOREHOLE 

I r 

7.6- IO. 1' SAMPLE, 
Recovered 2.15/2.5* = 84%. 
SAND AND CLAY: moderate yellowish 
brown (10 YR 5/4)' a n d  d a r k  yellowish 
orange (10 YR 6/6) to light brown ( 5  YR 
4/4) iron staining; sand 3.0-2.0 phi, fa i r ly  

t*. I 

well sorted; subrounded to subangular; 
some caliche; damp. t 
10.1-12.6'SAM PLE, . Recovered 2.5/2.5* = l-OO%. 
SAND AND CLAY: light olive gray ( 5  Y 
6/1) to moderate yellowish brown (IO YR 
5/4) with some dark  yellowish orange (10 . YR 6/6) iron staining; some subangular 
quartzite gravel: sand 3.5-4.0 phi, fairly 

9 well sorted. subrounded to subangular; 
some clay; some caliche; damp. . 
12.6- 15. I * SAMPLE 
Recovered 2.5/2.5* = 100%. 
12.6-12.7*: SAND AND CLAY: same as 
above: damp. 

' 

. 
ARAPAHOE FORMATION 

12.7-15.1': CLAYSTONE: light olive gray 
( 5  Y 6/1) to ( 5  Y 5/2); with some dark  
yellowish orange (10 Y R  6/6) iron stain- 
ing; some sand very fine-grained in 
lenses; damp. 

- 1 I I 

Samelia CoIloatad or 
Othor t o o t o  Porformod / 

tQs1: Field screen 
readings: HNu = 0.2; 
OVA - 0.3. 



L O G  
OF 

BOREHOLE 

~~~~~d mv K. D .  Holliway 
a.oloal*t 

Borehole backfilled vith Portland Type I cement C ommonta 

, I I 1 

15.1-17.8' SAMPLE 
Recovered 0.8/2.7' - 30%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
with some light brown (5 YR 5/6) iron 
staining; some caliche; damp. 

* SAMPLE { 17.8-20.3 
Recovered 0.7/2.5' = 28%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/-4) with dark yellow-. 
ish orange (10 YR 6/61 iron staining; sand 
very fine-grained, fairly well sorted; I trace caliche: damp. 

20.3-22.85' SAMPLE 
Recovered 0.8/2.55' = 31.3%. 
SANDY CLAYSTONE: light olive gray ( 5  
Y 5/2) with dark yellowish orange (10 

4 -  YR 6/6) iron staining; some very fine- 
grained sand. 

TOTAL DEPTH: 22.85' 
rn 

- D  

- r n  

m 

.. 

.. 
- 

8 r n e l o a  Col loctod or / Othor t o a r r  Portormod 
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PaQllEC 1 NO: 3 - /m. 
LITHOLOGIC DESCRIPTION 

I I‘ I I 

ROCKY FLATS PLANT 
FIGURE NO. 
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GRAVtUY SMO7 CLAY - Boyish crmy 110N 7/41, IOU plosticity, roots 
ad wad frogrtnts in upper 1 3 f t , some si 1 t, Iccol ly colcorea~s 

L A rodatimol chonge KCUI-S belac 1 3 f t  - S i l T Y  CLAY, light qroy iN71, 
m 0% erote plasticity,, locally colccreous, some Fine sod, trace cf rat 
trogments; locol ized iron staining 

1: Sone ti above 

1 GRAVtUY UAI - moderote reddish orange llOR 6/61, noderote plosticity, 
obundrnt sod ord col iche 

At 6 2 ft o godotiom1 chm occm - GRAYEUY UA7, y ish crrnge 
l1ON 7/41, moderote plostici y, decrwse in gwel, smd m col iche 
froction 

9" 7 :I 

XTY SAMISTONE Tap of Bebock 
Ver li$t oy IN81 md g ish ormge IlOlR 7/41, bddirg not oppcrent, 
hig b i  ly got re4 slightly Y rioble, very fine p ined.  
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MYSTM: Yellowish gray 15Y 8/11, nottled yyisin crmce IIOIR 7/41, moderate 
plasticity, 5me caliche md silt, troce cl h e  sad, lowlized iron 
s ta i n in!. 

:MYSTONE: As dove - tuo 5 a. size grovel occur ot the bax cl the intervol frm 
11.0 to 12.6. 

:lAYSlONE: As dove. 

CLAYSTONE: As dove 

NO ME: NO WIE - AS1 only falnd cure boxes to 15.9 f t .  Ueston log go to 22.9 
f t .  
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! p !‘an 

i I  

Note. No water encountered durq dril I ing 
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L O G  
O F  

B O R E H O L E  

No Ludlum readings 

TOPSOIL: moderate 

FLATS ALLUVIUM 

0.85-2.0': CLAYEY GRAVEL: grayish 
brown (5 YR 3/2); quartzite and granite 
pebbles and cobbles; up to 0.25' dia 
subangular to angular; calcareous; 

to unconsolidated; dry. 
10 - 

20-4.0' SAMPLL No recovery. 
Gravel as in 0.85-2.0' in cuttings. 

15 - 
: same as 0.85- 

2.0'; moderate yellowish brown (1 0 YR 
514); unconsolidated; dry. 
4.64.8': CALICHE: pinkish gray (5 YR 

4.0-5.4': CLAYEY GRAVEL: same as 0.85- 
2.0'; moderate yellowish brown (10 YR 
5 / 4); unconso lida tcd; dry. 

m. Field screen 
readings: HNu = 0.4; 
OVA = 0.2. 

m. Field screen 
readings: HNu = 0.4; 
OVA = 0.2. 

15.1-16.2': Contact 
sample: BH3287 16CT. 

17.2-1 8.0': Bedrock 
sample: BH3287 18BRs 

! 

I 
! 

I 
I 

I 

I 
i 

I 
i 

I 
I 
I 



L O G  
O F  

E O A E H O L E  

RA77 87 8 o r o k o l o /  w 011 No. 

Ground s u r f r c o  E l o r a l l o n  5971.7Q' 
W r t o r  L o r 0 1  E n c o u n t o r o d  20' 

e 

t 
1 
I 
I 
8. 
1 
4 

C E A R P  Yanagmr 

c~~~~~~~ Borehole backfilled w i t h  Portland T Y P ~  I Carrene 

/ 

' Recovered 2 9 / 2 3  = 116%. t 7.7-8.1': CLAYEY GRAVEL: same as 0.85- 
- 9  2.0'. 

8.1-10.2': SAND: moderate yellowish 
- 9  brown (10 YR 5/4); very fine to fine- 

grained sand grading into fine to 
* m  medium-grained sand at  base; subangular; 

well sorted; slightly clayey with occa- 
sional very clayey zones; occasional 
caliche deposits; rare quartzite pebbles; 
consolidated; dry. 

10.2-12.7' SAMPLE, 
Recovered 2 - 9 / 2 3  = 116%. 
SAND: moderate yellowish brown (10 YR 

r l  5/4); fine to medium-grained; subanguiar; 
well sorted; interbedded slightly clayey .- unconsolidated zones with occasional very 
clayey calcareous zones; occasional .- caliche deposits; rare quartzite pebbles; 
dry. 

12.7-1S.t'SAMPLE. 

- L  

- 

d m  

-- Recovered 29/2.5' = 116%. 
SAND same as 10.2-12.7'; dry. 

.D 

Recovered 3.0/2.5' = 120%. 

pe b bles; damp. 
.~ 15.5-16.2': SAND: same as 10.2-12.7'; no 

i I  

I 

I 
! 

1 
I 
I 

! 

I 

i 
! 



L O G  
O F  

B O R E H O L E  

ARAPAHOE FO RMATION 

16.2- 18.0': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) and light olive 
gray (5 Y 5/2); abundant very fine- 
grained sandy and silty layers; abundant 
carbonaceous debris; consolidated; weath- 
ered; damp. 

18.0-20.5' SAMPLE, 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as 18.0-20.5'; fining 

f upward; moist to saturated. 

TOTAL DEPTH: 20.50' t 

a 
+ I 

I I I 3 O t  7 I 
PI90 - I 
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NOTES: 

c 
4 73 

FIGURE NO. 
ROCKY FLATS PLANT 



z PAGE 2 OF ' 
LOG OF BORING NO. a H 3  2-aY 

ATES DRILLED: 

PROJFCT NO: 

LITHOLOGIC DESCRIPTION 

DATE: 
I 

I 
I - - 

I i" 
NOTES: 

FIGURE NO. ROCKY FLATS PLANT 
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GMfil- li$t goy IN71 to medium goy 1/61, o ulr to sutrmylor IOH 
to  hi$ sphericity, 5 cn is NIX size, moderote y grded, sore smd md 
si  It, troce of mots 

7 U 

SIWO'I MfiL - very  light gro INN, onguior to sd-rounled, low to 
moderate sphericity, moderute y groded, some silty cloy, trcce of 
orgmics 

1 iP 

!IWLISlNE. 1 of Bebock Sfty, fine to very fine, mottled very li$t groy IN81 md darl; yellowish 
orange IIOIR 6/61, culccraus minerd izot ion os possible frocture f 1 Ils, 
I immi te staining, I d  I weotheredlinmrpletely idroted?l 
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L O O  
O F  

BOREHOLE 

/ / "I 
TOPSOIL 

Recovered -2.0/2.0' - 100%. 
0.0-0.7': TOPSOIL: d a r k  yellowish brown 
(10 Y R  4/2); c layey sand: fine-grained: 
rounded: a b u n d a n t  cal iche deposits: 
a b u n d a n t  qua r t z i t e  pebbles: roots: grasses: 

eo-Z.0' S A M P L L  

5 unconsol idated;  dry .  - 
ROCKY FLATS .ALLUVTUM 

0.7-1.0': CALICHE: -pinkish - g r a y  ( 5  YR 
8/1); sof t ;  cha lky;  d r y .  
1.0-2.0': CLAY: modera te  yellowish brown 
(IO Y R  5/4);  f i n e  to medium-grained 
sandy; rounded to subangular :  abundan t  
qua r t z i t e  pebbles; subangular  t o  angular:  
cal iche deposits: consolidated; c a l c ~ r c o u s ;  

2.0-4.0' SAMPLE, 
Recovered 2.2/2.0' = 110%. 
CLAY: modera t e  yellowish brown ( 5  Y 
4/4); f i n e  to medium-grained sandy; 
rounded;  s i l ty;  occasional  qua r t z i t e  peb- 
bles: calcareous:  consolidated: dry. 

4.0-7.8' S A M P L E  N o  recovery.  

S r m o l o r  C o l l o c t o d  or 
Othor t o r t r  ?or formod / 

HNu Background=O.O 
OVA Background=O.O 
Ludlum Background 
= 0.0. 
No readings over  
background. 

9.0-0.4': Composite 
sample: BH3 3870004. 

5.0': Field screen 
readings: H N u  = 
Background: O V A  = 
Background. 

7.3-14.7': Composite 
;ample: BH328708 15. 

7.8-14.7': Dupl icate  
composite sample: 
BH33878 15D. 

u, Field screen 
readings: H N u  - 
Background; OVA = 
Background. 

14.7- 15.9': Contact  
sample: BH328716CT. 



i 

I 

/ 
~ l l h o l o g l c  D o r c r l e t l o n  

, 7.8-10.3' SAiMPLE, 
Recovered 2 3 / 2 3  = 100%. 
7.8-8.3': CLAY: moderate yellowish brown 
(10 YR 5/4) and moderate olive brown (5 
YR 4/4); caliche deposits; carbonaceous 
debris; calcareous; consolidated; dry. 
8.3-9.1': SAND: moderate yellowish brown 
(IO YR 5/4); coarse-grained; well sorted; 

.- well rounded: carbonaceous debris; loose 
grains; unconsolidated; dry to moist. .. 9.1-9.95': CLAY: moderate yellowish 
brown (IO YR 5/4)  and moderate olive -- brown ( 5  YR 4/4);  caliche deposits; car- 
bonaceous debris: calcareous; dry. .. 9.95-10.3': SAND: moderate yellowish 
brown ( I O  YR 5/4);  coarse-grained: well -- sorted; well rounded; carbonaceous debris; 
loose grains; unconsolidated; damp to 

.D moist. 

-- 

4- 10.3- 12.8' SAMPLE 
Recovered 2 3 / 2 3  - 100%. 
10.3-10.5': CLAY: moderate yellowish 
brown ( I O  YR 5/4) and moderate olive 
brown (5 YR 4/4); caliche deposits; car- -- bonaceous debris; calcareous; consoli- 
dated; moist. .. 10.5- 12.5': SAND: moderate yellowish 
brown ( I O  YR 5/4); fine-grained; well -- sorted; well rounded; unconsolidated; 
loose grains; moist. 
12.5-12.8*: CLAY: moderate yellowish 
brown (10 YR 5/4)  and moderate olive -- brown (5 YR 4/4); caliche deposits; car- 
bonaceous debris; calcareous; consoli- -- dated; moist. 

I I I - 

S r m p l o r  Colloetod or 
O I L o r  T o r t .  P o r t o r n o d  / 

Field screen 
readings: HNu = 
Background; O V A  - 
Background. 

1 8.9- 19.8': Bedrock 
sample: BH3387 19BR. 

19.5-20.8': Water tablc 
sa m p 1 e: B H 3 5 8 7 'IO WT. 



L O O  
O F  

B O R E H O L E  

amolor  C o l l o e t o d  or 
L l tho log lc  Oorcr lg t lon  hor T o r t r  Corformod 

t 
12.8-1 5.3' SAMPLE, 
Recovered 2 . 5 1 2 3  - 100%. 
SAND: moderate yellowish brown (10 YR 
5/4) with l igh t  gray (N 8/0): fine to 
medium-grained; well rounded: well 
sorted; alternating clayey consolidated 
zones with unconsolidated non clayey 
zones; moist. 

. .  . 
- D  

15.3-17.8' SAMPLE, 
, Recovered 2.5/2.5' = 100%. 
-15.3-15.9': SAND: moderate yellowish 

- D  brown (10 Y R  5/4); medium to coarse- 
grained; poorly sorted; subangular: iron- .. stone nodules; quartzite pebbles; caliche 
deposits; clayey a t  top; carbonaceous de- -- bris; unconsolidated; moist. 

r l  A R A P A H O E  FORMATION 

15.9- 17.2': CLAYSTONE: moderate yellow- 
ish brown (IO YR 5/4)  and medium gray 
(N 510); slightly silty; weathered: moist. 
17.2- 17.8': SANDSTONE: moderate yellow- 
ish brown (10 YR 5/4); fine to rnedium- 
grained; rounded: well sorted; unconsoli- 
dated-loose grains; moist. 

-- 
-- 

! 



L O O  
O F  

E O R E H O L E  

-- 

C t A R ?  Managor 
Borehale backfilled with Po- Type I cerrrent. 

Commenta 

17.8-20.3' SAMPLZ, 
Recovered 2 - 5 / 2 3  - 100%. 
17.8-19.2': SANDSTONE: same as 17.2- 

-' 17.8'. 

-. inter bedded 0.3' layers of sandstone; mod- 
erate yellowish brown (10 YR 5/4); fine 
to coarse-grained; poorly sorted; ironstone 
nodules: unconsolidated; moist with clay- 
stone; moderate yellowish brown (10 YR -. 5/41; slightly silty; consolidated: weath- 
ercd; moist. 

19.2-20.3': SANDSTONE/CLAYSTONE: 

. .  

20.3-20.8' SAMPLE, .. Recovered 0.5/0.5' = 100%. 
SANDSTONE: moderate yellowish brown 
(10 YR 5/4); coarse-grained: well 
rounded; well sorted; unconsolidated; sat- 

-' urated. 

Llthotoglc 0 o r c r l p t l o n  

- I -  
/ 
I 

TOTAL DEPTH: 20.80' 

Samelor  Col loctod or 
Othor T O @ t D  ?orformod / 



PAGE O F 3  LOG OF BORING NO. t3.I 33-87 
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PROJFCT NO: L 6 3 - I I J  
Y 

LITHOLOGIC DESCRIPTION 
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LOG OF BORING NO. 
DA' 
ELI 
GEI 
DA - CH 

g s  
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.. - _ -  
. . .  

Btt- 33437  

PROJFCT NO: 66 3 - I W .  

LITHOLOGIC DESCRIPTION 



PAGE 3 OF 3 LOG OF BORING NO. 
DATES DRILLED: . 
ELEVATION: 
GEC 

1'1 

fq 33-67 

DATl & 
- 

U : 7 &  USCS NOTES: 

PROJECT NO: 66 3 - 11.2 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT 
FIGURE NO. 
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.I R.S 

.bs R.5 

! R.5 

CLAYSTONE: Same os obove, froctures not cpp ren t .  

SANffilONE f tne grained, ye1 lowish groy 15Y 8/11 ond dark ye1 louish ormy IlOlR 
6/61 sub-rounded t o  rounded, pooriy odd, intervol is heovi ly 
 eo thered, some co I corews m i nero I I zo i I on 

SANIlSlONE Some os above 

ClAYSlOElE Heovily ueothered, mottled dark yellowish oronge llOIR 6/61 to  light yoy 
IN71 i ron stotning ond block coroonoceous minerolizotion oppent ot core 
breoks, f i n e  to mediun groy smdstone occurs i n  lost 0 2 f t  of this 
i ntervo I 

SPNDSTONE Heovi I v  ueathered, mottled very I I ht ro  , IN81 t o  dork ye1 I O W I S ~  oronge 
IlOYR 6/61 Cloystone lense 1 cm. !hii, ! int l r  carbonaceous 
minerol izotion opprent on beddin! plmes, possibly plont remoins. 

CLAYSTONE. Grodes to clovstone. heovi lv weotkrtd d d  ye1 louish crmoe IlOfl6/6I, 
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~ES-23-98 F R I  1 8 : 8 1  E N V I R O N M E N T A L  R E S T O R A T I O N  P .  8 5  

W E L L  
COMPLETION 
INFORMATION 

Cemmontr  . 

In b r p t  
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Llthologlc  O o r c r l p t l o n  

TOPSOIL, 

9.0-2.0. SAMPLE, 
Recovered 1.4/2.0' = 70%. 
0.0-0.6': TOPSOIL: dusky brown (5  YR 
2/2); f ine to medium-grained sand; mod- 
erately sorted; abundant quartzite and 
granite pebbles; subangular; up to 0.2' di- 
ameter; grasses; unconsolidated; dry. 

. ROCKY FLA TS ALLUVIUM 

0.6-2.0': SANDY GRAVEL: moderate yel- 
lowish brown (10 YR 5/4); abundant 
quartzite and granite pebbles and cobbles; 
subangular to angular; medium to coarse- 
grained sand; subangular; well sorted; un- 
consolidated; dry. 

2 

tp-4.0' SAMPLE, 
lQ 

Recovered 1.6/2.0' - 80%. 
2.0-2.6': SAND: dark yellowish brown (10 
YR 4/2); very f ine-grained sand; well 
rounded; well sorted; clayey; silty; uncon- 
solidated; dry. 
2.6-4.0': SANDY GRAVEL: moderate yel- 
lowish brown (10 YR 3/4); abundant 
quartzite and granite pebbles and cobbles; 
subangular to angular; medium to coarse- 
grained sand; subangular; well sorted; un- 
consolidated; dry. 

LI 

?n . . - . -  .- _- 

Sam0108 Co l loc tod  or 
O t h o r  T o r t 8  Portormod / 

HNu Background-0.2 
OVA Background-0.0 
Ludlum Background 
= 0.0. 

0.0-8.0': Composite 
sample: BH34870008. 

50': Field screen 
readings: HNu = 
Background; OVA = 
Background. 

6.6- 8.0': Pe rc hed 
water sample: 
BH348708CL. 

&o- 14.7': Composite 
sample: BH348708 15. 

go-1 4.7': Duplicate 
composite sample: 
BH34878 15D. 

HNu Background-0.6 

m. Field screen 
readings: HNu = 0.8; 
OVA - 0.2. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Eiock~. Flats Plant: !bund Area 
C o o f O i n r t O 8  ?J 76477-68 F 37785.69 
T o t a l  Depth 22-70' 

~ o r o ~ t o ~ o /  W O I I  N O .  BH34-R7 
G r o u n d  S u r c r c o  C I o r a t l o n  5 9 7 2 4 0 '  
w r t o r  L o r o t  Encountered 20' 

0r111.r R -  sharp 
n01p.r J- 

Or1111ng F l u i d  

S t r t l c  N / A  

b l t o  Yanagor 

CCAAP M a r a s o r  
Cornmonte m 1 (--ne. 

L l t h o l o g l c  O o r c r l p t l o n  

f 

4.0-4.7' SAMPLL, 
Recovered 0.9/0.7' = 128%. 
SANDY GRAVEL: same as 2.6-4.0'; light 

Lrn brown (5  YR 6/4); becomes'clayey and 
consolidated at base; dry. 

4.7-6.7' S A W  LE, 
Recovered 1.8/2.0' = 90%. 
SANDY GRAVEL: same as above (2.6- 
4.0'). 

.- 

.. 
6.7-8.7' SAMPLE, .. Recovered 1.8/2.0' = 90%. 
6.7-8.1': SANDY GRAVEL: same as 2.6- .. 4.0'; moderate yellowish brown (10 YR 
5/41. 

- r n  8.1-8.7': CLAY: moderate yellowish brown 
(10 YR 5/4); very fine to fine-grained - -  sandy; rounded to subangular; silty; con- 
solidated; moist. 

8-7- 10.7' SAMPLL 
grn Recovered 2.1/2.0' = 105%. 

CLAY: same as above (8.1-8.7.). 
.m 

10.7- 12.7' S A W  L L  .- Recovered 2.0/2.0' - 100%. . SAND: moderate yellowish brown (10 YR 
5/4); f ine-grained; rounded; well sorted; .. clayey; rare quartzite pebbles; consoli- 
dated; moist. 

S r m o l o r  C o l l o t t o d  or 
Othor  t o r t a  Portormod / 

10.7-1 2.7': Readings 
on core: HNu = 1.0; 
OVA = Background. 

12.7-14.7': Readings 
on core: HNu = 
Background; OVA 
2.3. 

14.7- 16.3': Waste 
sample: BH348715WS. 

- 15.0': Field screen 
readings: HNu = 7;  
O V A  = 2.9. 

17.0-1 8.0': Contact 
sample: BH3487 18CT. 

L&pL: HNu 
Background= 1.2 

J 8.7-20.7': Field 
screen readings: 
HNu = 1.5; OVA 
2.0. 

2 1 . 0 - 2 u  Bedrock 
sample: BH348721 BR. 



L O G  
OF 

m B O R E H O L E  

L o c a l l o n  WY Flats P l a t :  Arm B O r O k O l o /  W o l l  NO.  BH34-87 

Ll thologlc  Ooscr lp t lon  

1 J 2.7- 14.7' S A W &  
Recovered 1.9/2.0' = 95%. 
SAND: moderate yellowish brown (10 YR 
5/41; medium to very coarse-grained; well 
rounded; well sorted; rare quartzite and 
granite pebbles; subangular; slightly 
clayey; moist. 

J 4.7- 16.7' SAM PLE, 
Recovered 1.6/2.0' = 80%. ., SAND: same as above (12.7-14.7'); abun- 
dant quartzite and granite pebbles and .. cobbles. 

.' 16.7-18.7' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
16.7-18.1': SAND: same as above (12.7- 
14.7'); no pe bbles from I 7.4- 18.1 '. 

.D 

AHOE FORMATION .. 
18.1-18.7': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); very sandy; very 
fine to fine-grained; consolidated; weath- 
ered; moist. 

*' 

* D  

.m 
J 8.7-20.7' S A W =  

,' Recovered 1.8/2.0' = 90%. 
SANDSTONE: moderate yellowish brown 

a -  (10 YR 5/4); f ine  to medium-grained; 
rounded; well sorted; clayey; weathered; - -  moist. 

Sampler C o l l o e t o d  of  
O t h o r  t o r t s  Portormod / 
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. 

. 
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.. 
.. 
.. 
4. 

.. 

.- 

.- 
a. 

+ 

! 
20.7-22.7' SAMPLE, 
Recovered 2.0/2.0'. - 100%. 

, SANDSTONE: moderate yellowish brown 
(10 YR 5/4) with light gray (N 7/0) well 

, sorted coarse-grained sand lenses, round- 
ed; fine to medium-grained; rounded; well . sorted; slightly clayey; weathered; moist. 

22.70' 

S r m o l o o  Col loctod or 
O t h o r  T o r t r  Porformod / 
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T 
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VI 
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.Io 
0 
VI 

N 
1 
F 
VI 

GMEl - medium 1 1  h i  gray INbl, an lor to shrouded, nodmutely 2 qroded ma size cn , _spe c t j  icg, sod od si It, troce of cloy, plmt 
IP 

debris occurs in upper Z f t .  o t  intervol 

;P As dove 

GP As dove, HI th on increose in the cloy md caliche froction in this 
interval 

GP As dove. 

As dove 

SIlTl SND - oytsh gmge pink 15R 1/21, sub-ongulrr to rmnded, pmrl! 
grode4 very 1 ine to  f itx groined, locnl ized corbmate mined izotim. 

sn 
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As above. I 

If1 Stl As dove 

As dove ni th some grovel, vor iyo ied ~IIIK, groy, groyish uhi te, sub- 
ongulr, pocrly grooed. 

A 'groootionol chon e occurs ot proxinotel 16 7 f t  Silty sondstme 
very light gray 1 Nil I to yellowi x i  gray 15Y 111, bedding is (1 I t o t  
mm thick, o pecrs to hove sluoped brim coring but is protably 
hortzontol, ighly neotkred, highly f r i ib le ,  very fine groined, well 
sorted, c loy  is  present i n  suff icient ornolint to give o g-ad smple IOW 
plasticity, iron stoining ond possible 4 oxides occur along bedding 

/ / /  

/ / /  

/ / /  fi / / /  

/ / /  

/ / /  

/ / /  Q h N S  
/ / /  

/ / /  

/ / /  

/ / /  

I 

SILTY SANDSTME Some os above 
/ / /  

/ / '/ 

/ . / " /  

/ ' / ' /  

. . . .  

. .  . 
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- -  

Y 

Borehole backfilled w i t h  Portland W I cement C o m m o n t o  

/ 
Samoloo  C o l l o c t o d  or 

O t h o r  t o o t o  ? o r t o r m o d  / Llthologlc  O o o c r l p t l o n  

5 - 

TOlPSOIL 

9.0-2.0' SAMPLE, 
Recovered 1.2/2.0' - 60%. 
0.0-1.2': TOPSOIL: grayish brown (5  YR 
3/2); very f ine-grained sandy; subangular; 
moderately sorted; quartzite cobbles up  to 
0.25' diameter; subangular; trace clay; 
dry. 

ROCKY FLATS ALLUVIUM 

2- 
Recovered 1.9/2.0' = 95%. 
SAND: very pale orange (10 YR 8/2) to 
pale yellowish brown (10 YR 6/2) becom- 
i n g  very pale orange (10 YR 8/2) to gray- 
ish orange (IO YR 7/4) a t  2.7'; very fine- 
grained; moderately sorted; subangular; 
dry. 

4,O-6.0' SAMPLE, 
Recovered 1.0/2.0' - 50%. 
4.0-5.0': CLAYEY SAND. very pale orange 
(10 YR 8/21 to light brown (5 YR 5/6); 
very f ine  to  coarse-grained; poorly sorted; 
quartzite cobbles up  to 0.2' diameter; sub- 
angular 'to angular; damp. 

Recovered 1.4/1.4* = 100%. 
SANDY GRAVEL: moderate yellowish 
brown (10 YR 4/2); quartzite cobbles; 
subangular to angular; up to 0.25' diamc- 
ter; very f ine  to  very coarse-grained sand; 
poorly sorted; some clay; slightly coasoli- 
dated; dry. 

6.0- 7.4' SA M p  L & 

HNu Background-0.2 
OVA Background-2.0 
Ludlum Background - 0.0. 

Q,O-2.0': Readings on 
core: HNu - 0.3; 
OVA = 2.0. 

Field screen 
readings: HNu - 
Background; OVA = 
Background. 

0.0- 12.3': Composite 
sample: BH35870012. 

0.0-122 Duplicate 
composite sample: 
BH35870012D. 

Field screen 
readings: HNu = 
Background; OVA - 
Background. 

J 2.0- IS.= Composite 
sample: BH35871215. 



L O G  
OF 

B O R E H O L E  

L o c r ( l o n  Rocky Flats Plant; Wund Area Bor.kol . /W. l l  n o .  PMl5 - R7 

2 

L l t h o l o g l c  D o r c r l e t l o n  

8.3-10.3' S A M P L L  
Recovered 1.9/2.0' = 95%. 
SANDY GRAVEL: moderate yellowish 

.L brown (10 YR 5/4); quartzite cobbles up 
to 0.2' diameter; subangular to sub- -- rounded; fine to very coarse-grained sand; 
subangular to subrounded; poorly sorted; 

* -  some clay; slightly consolidated; damp. 
g D  

-, Recovered 1.5/2.0' = 75%. 

.- 10.3'). 

10.3- 12.3' SAMPLE, 

SANDY GRAVEL: same as above (8.3- 

.. 12.5-14.5' SAMPLE, 
Recovered 1.8/2.0' = 90%. .- 12.5-13.8': SANDY GRAVEL: same as 8.3- 
10.3'; moderate yellowish brown (10 YR - -  514) and grayish brown ( 5  YR 3/2); clay 
streaks; unconsolidated; dry. 
13.8-14.5.: CLAY: moderate yellowish 
brown (10 YR S/S); very fine-grained 
sandy; silty; occasional quartzite pebbles; 
consolidated; damp. 

Recovered 1.9/2.0' = 90%. 
14.5-15.6': CLAY: same as above (13.8- 
143) .  

a- 

I 4 5 -  16.5. SAMPLE, 
q m  

" 

. 
.. - 
.- 15.6-16.5.: CLAYSTONE: moderate yellow- 

ish brown (IO YR 5/4); silty; trace very 
- D  fine-grained sand; light olive gray (5  Y 

6/1) lenses; weathered; damp to moist. 

S a m e l o r  c o l l o c t o d  or 
O t h o r  t o r t r  Corrormod / 

14.1 - 15.4'; Contact 
and waste sample: 
BH3587 15CT. 

LzpL. Field screen 
readings: HNu = 
1-200; OVA not 
functioning. 

- 
18.4- 19.4s': Bedrock 
sample: BH3587 18BR. 
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.C 

a. 

Recovered 2.0/2.0' - 100%. 
CLAY STONE: same as above ( I 5.6- 16.5'). 

-20.5' SA 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as  above (15.6-16.5'). 

TOTAL DEPTH: 20.50' 

S r m p l o r  C o l l o c t o d  or / O l h o r  T o r t r  P o r t o r m o d  



LOG OF BORING NO. EM 35-B7 PAGE \ O f t  

I ,  .-L I 

ROCKY FLATS PLANT FIGURE NO. 



,LOG OF BORING NO. B C ~  35 -87 PAGE LOF 

PROJECT NO: 667 - 1  rz 

LITHOLOGIC DESCRIPTION 

I 
ROCKY FLATS PLANT FIGURE NO. 

~~ 
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ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: 
DATE 81 

i f  
i l  

PROJECT NO467 - ( \  2 
I I 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



* ! r: P - -  
- a  

a u  
~a 

.: y 
u o  
U Y  

r J  x c  w >  

o w  0 -  
J Z  z *  

> a  

1 8 / 1 2  

1 / 0 8  

01101 

0 9 / 1 2  

omfl 
0 2 1 0 3 1  

OllObl 

0 /I 

OSdI 

O?dl 

0 m.9 

Some os obove 
Same os above noderote oronge pink l5YR 8/41, aox s ize I 7 cm 



1 :  

. -  

Same os above increased calc m i e r i a l  and FG sod ot base of intervol 
Average gravel s ize IS smaller than above tntervol l a p r o x  3 cm I 



4 

a 

iO WKE: NOTE- No uoter encountered while drilling 

... 
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L O G  
OF 

8 O R E H O L E  

L o c r I l o n  W h  F l a t s  a a n t :  ea BOr0holo l  W e l l  NO. ,- - 87 0 
. 4 0 '  c o o r ~ ~ n r c . r  N 36512.15 E 23042.08 G r o u n d  S u r f r c o  E l o r r t ~ o n  5969 

W r t o r  L o r 0 1  E n c o u n l o r o d  None ?6.0 T o t a l  O o p l h  0 '  

Or l l l lng C o m p r n v  Bovles B r o s  0r111.r T* High 
0110 DIIIIOO July 20, 1987 H o l e o r  J. Ixlncan 
O ~ I I I I ~ Q  Mothod Hollm Stem Auqer O r l l l l n g  Fluid 

Logged B y  J. B. C h o c k o d  B Y  

S t a t i c  N/A 

C oologlrt 

Borehole backfilled with portland ~ y p e  I mt C o m m o n t r  

5 - 

10 - 

9.0-2.0' SAMPLE 
Recovered 1.3/2.0' - 65%. 
GRAVEL A N D  COBBLES: moderate yel- 
lowish brown (10 Y R  5/4); clay matrix; 
gray quartzite cobbles and pebbles; un- 
sorted; unconsolidated; abundant caliche; 
abundant roots and grasses; slightly moist. 

2.0-4.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
GRAVEL A N D  COBBLES: same as above; 
no vegetation; more caliche; granite peb- 
bles; slightly moist. 

45 

4.0-6.0' SAMPLE, 
Recovered 1.3/2.0' = 65%. 
GRAVEL A N D  COBBLES: same as above; 
slightly moist. 

6.0-8.0' SAMPLE,  
Recovered 0.6/2.0' = 30%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4); clay matrix; quartzite and gran- 
ite gravel; subangular; poorly sorted; un- 
consolidated; slightly moist. 

CLAY: moderate yellowish brown (10 YR 
5/4); occasional quartzite and granite 
gravel; subangular; poorly sorted; uncon- 
solidated; slightly moist. 

S a m e l o r  C o l l o c t o d  or 
O t h o r  T o r t r  P o r f o r m o d  / 

H N u Back grou nd-0.8 
OVA Background= 
10.8 
Ludlum Background- 
0.0 

0.0-5.0': Composite 
sample: BH36870005. 

9.0-5.0': Duplicate 
composite sample: 
BH368 70005D. 

4.6-5.5': Waste sample: 
BH368705WS. 

zQ1: Field screen 
readings: HNu = 1.2; 
OVA - 10.8. 

3.0-1 5.0': Composite 
sample: BH368705 15. 

Field screen 
readings: HNu = 0.8; 
OVA = 10.8. 

Field screen 
readings: HNu - 0.8; 
nVA m 10.8. 

a 

0 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  wkv F-t. . \  ea 
~ o o r d i n r t ~ r  N 36512.16  E 23042.08 
T o t a l  D o p l h  76.00'  

l o r o h o l o / W o ~ l  N O .  ,Bfi16 - 87 
G r o u n d  S u r l r c r  E l o r r l l o n  5969 . 4  0' 
w a t e r  L O V O I  ~ n c o u n l o r r d  None 

S t a t ~ c  N/A 

C E A R P  M a n a g o r  

C o m m o n t s  porehole backfilled w i t h  Portland Type I cerrent 

rrnelor  C o l l o c t o d  or 
hor  t r r t r  Porformocl  L l t h o l o g l c  0 o r c r l p l l o r  

12.0- 15.0' SAMPLE - Recovered 0.65/3.0' = 20%. 
CLAY: light brown (5 YR 5/6); ribbons 

y; occasional gravels of quartzite; 
sorted to well sorted; consolidated; 

No sample from 15.0- 16.20'. 

16.2-19.2' SAMPLE, 
ered 1.5/3.0' = 50%. 

CLAY: moderate yellowish brown (10 YR 
r L  

- 
. 
.. 
.. 

d m  

a -  

*- 

a- 

d. 

5/4); abundant quartzite pebbles; trace 
gravels; trace caliche; some.light brown ( 5  
YR 5 / 6 )  clay patches; dry. 

19.2-21.2' SAMPLE, 
Recovered 1.8/2.0' = 90%. 
19.2-20.4': CLAY: same as above; dry. 

ARAPAHOE FORMATION 

20.4-21.0': CLAYSTONE: light olive gray 
(5 Y 5/2); abundant moderate yellowish 
brown (10 YR 5/4) mottles; consolidated; 
weathered; dry. 

Recovered 1.2/2.0' = 60%. 
CLAYSTONE olive gray (5 Y 5/2); trace 
dark yellowish orange (10 YR 6 /6 )  mot- - tles; homogenous; unconsolidated; ho- 
mogenous; dry. - 

J 7.7-20.4': Contact 
sa m ple: B H 3 68 7 20CT. 

Field screen 
readings: HNu = 0.8; 
O V A  = 10.8. 

23.4-24.5': Bedrock 
sample: BH368723BR. 

tZ.O': Field screen 
readings: HNu = 0.8; 
O V A  = 10.8. 



LOG 
O F  

B O R E H O L E  

L o c a t i o n  

c o o r  d i n  a t  

T o t a l  D o p  

Rnrkv ea F1-t- . \  
N 36512.16 E 23042.08 

llh 76.00' 

O o r o k o  

G r o u n d  

w a t o r  

9.40' ~ u r t r c o  ~ ~ r r r t ~ o n  596 
~ 0 r . i  E n c o u n l o r o d  None 

S t r t l t  N/A 
Drll l lng Company Bovles Bros ~ r 1 1 1 . r  T. Hi$ 
O r t o  Orl l lod July 20, 1987 H o l p o r  

Drl l l lng N o t h o d  Hollow Stem Auaer D r l l l l n g  F lu ld  

Lo90.d BY J. B. C h o c k o d  B y  

J. Duncan 

Goolog la t  

C E A A P  u a n a g o r  

+ i  
.L 

L 

c 

L 

L 

.. 
c 

rn 

.L 

L 

.m 

. m  

* -  

+ 

3.0-26.0' SAM PLZ, 
Recovered 3.013.0' = 100%. 
CLAYSTONE: same as above; some pale 
green (10 G 6/2) mottles; moist at 23.3- 

t Y i i A L  DEPTH: 26.00' 

I 
I 
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FIGURE NO. * ROCKY FLATS PLANT 



i 11.1 

10.7 

J R  

11.3 

m.7 

1.35 m 

I n.4 

I 
I 

I 
I 

I 

1 
1 

0 
0 
P 
n 

n 

n 
0 
P 

r 
P 
n 
n 

m 
ID 
Q 
111 

N 
ID 
c 
111 

1 
.ID 
e 
Ln 

0 
.ID 
c 
111 

:1 G f f i V E l l Y  BAY - coie yellowisn brmn IlOYR 6/21,  OH platicity, dmhr 
carbonate o inrd l izo i ion,  sme plani debris, col iche rind occws in 
grove I 

L Is hove irtfxence iniervoi 0 0 to 1.3, c ioy  componeni decrwses ~ I O H  
3 Ft cjnd i s  reoioced by coliche 

!JO SMPIE 

GC . Cla ey Grovel - tedium groy IN51, cloy mirix is  yoyish ormy 11Ofl 
71d ' 4  onouior, poorly groded, m o x .  size 5 5 cm., some s i l t  

NO WPLE 
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GC Cla ey Grovel - medium oroy lN51, c l o y  motrix i s  groyish orony 11ON 
7/41, ongular to sub-rohded, poorly sorted, max size 4 cm 



1 

1 

i 
i 

j 

! 
! 

i 
! 

I 

I 

I 
1 

! 
i 
1 
I 

I 

i 
I 
i 
! 

! 

1 
i 
i 
i 
I 

i 
I 
I 

i 

i 
1 

I 

I 

I 

I 

i 
I 
I 

I 
I 
i 

I 

I 

i 
I 

! 

! 

! 

I 
1 

j 
i 
4 

I 

f i b  

11.2 

3.19 

/IS 

I /IS 

LAISTON[: T c p  of Behock 

LAISTIPIE: 
Grodes to cloystone. 
light olive groy 15r 6/11, hi$ plasticity, locoltzed iron stoInirg. 

lAIST(PIE: A5 dove (reference interval 20.6 t o  22.2 ft.1 

:lAISTONE: A5 dove. 
NOTE: No woter encmtered while d r i l l i n g .  
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L O G  
OF 

BOREHOLE a 

M P U  
Recovered 1.11/2.0' = 70%. 
G R A V E L  A N D  SAND: moderate  brown 
( 5  YR 3 / 4 )  to grayish brown ( 5  YR 312); 
medium a n d  coarse s a n d  with small 
gravel  ( 0 5 5  mm to 2.25 mm): subangular :  
. aneular  a n d  f e w  subrounded:  weakly 
cemented: light: moist. 

to-4.0 '  S A M P E  
Recovered 1.7120'  = 85%. 
2.0-2.7': G R A V E L  AND SAND: same as  

ROCKY FLATS ALLU V I  UM 

2.7-3.7': C L A Y E Y  GRAVEL:: reddish 
brown: weakly t6 moderately cemented: 
poorly sorted: angular  a n d  s u b a n g u l r r  
gravels: f e w  rounded: sl ightly calcareous: 
l ight moist. 

4.0-7.0' S A W  
Recovered 0.813.0' = 27%. 
C L A Y E Y  GRAVEL:  same as above. 

7.0-9.5' SAMPLL, 
Recovered 2 . 5 1 2 3  = 100%. 
7.0-8.5': SAND A N D  GRAVEL:  l ight 
brown ( 5 YR 5 / 6 )  to a moderate  brown 
( 5  YR 414) sand: well-sorted a n d  range 
(2.0-1.5 mm) to 0.5-0.0 0 with  gravel 0.25 
mm to 1.S m m  and sca t te red  l o q e  size: 
medium- dense: w e r k l r  cemented: moirt. i 

8rmmlor Collootor or / Other T o r t r  Corformor 

€1 Nu ba c k grou n d10.6. 
O V A -  background * 
2.6. 
Ludlum background 
= 0.0. 

:.o-3.tI. Readins8  i n  
augers: HNu = 0.2; 
O V A  = 3.2. 



L O G  
O F  

B O R E H O L E  * 

e 

0 

Loeatlon 3ockv F l a t s  Plant; Solar  Pond Area  

T o t a l  0 0 0 t h  13.0' 
C o o r d l n r i r r  Y 7 7 4 0 7 : l :  r 7 ' 1 1 9 . p . _  1 

Orllllng C o m p a n y  3 o v l e s  3ros. 
D a t o  D r l l l r o  O c t o b e r  2 6 .  1987 
Orl l l lng Mothod Hollow Stem Auger 
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8 a m o l o r  C o I I o o t o d  or 

O t b o r  t o r t e  P o r f o r m o d  / 
1 1 

8.5-9.5 '  CLAYSTONE: light gray ( N  7 i O )  
medium piastic.  very  calcareous in upper 
12' to s l ight ly  calcareous: s treaked and  
h igh ly  e f f e r v e s c e s s  w i t h  HCl: massive: 
blocky: weathered:  moist. 

Recovered  3.S13.5' = IOOsb. 
CLAYSTONE: l ight  gray ( N  7:O to vary- 
i o g  brownish  gray: s l ieht ly  o x i d e  stained: 
blockv: mass ive:  h i s h l v  to moderately 
plastic: weathered: moist. 
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SEE ZONE C-4  
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2. UNDERCROUND --- 

5 .  ABOVEGROUND 
eLoc I ~ A C I L I  r': 

9'( I DATE 

- - I  - 

- I -  

DL G 1 4 ;oeOi i-17-87 - 1  W C !  [ R K J  
D A T E  RFP DOE I C L A S q  .,.;= 

U . S .  D E P A R T M E N T  OF E N E R G ' I  
ROCKY ' F L A T S  O f  FlCE GOLDEN. COI.ORAD0 

R o c k y  F l a t s  P l a n t  
GOLDEN. c 0 1 - 0 ~ 4 0 0  
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* S I T E  U T l L l ' I  Y PLt'INS 
(.. - 
\ 

sz 





i 
. .  . . . . . .. 

SEE ZONE A-S 

SEE ZONE C-5 
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SEE ZONE 9-4 

SEE ZONE 0 4  
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